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Abstract
The increased incidence of lifestyle related diseases, such as obesity and 
diabetes, across the western world is now an established fact, and presents 
m any challenges to researchers trying to understand the determ inants of poor 
health. M easurem ent of health needs and health outcomes is a fundam ental 
com ponent of evidence-based policy, strategy and delivery of health care 
services and interventions at scales from the local to the national. A central 
contention of this thesis is that health outcome indicators should be cognisant 
of factors such as personal behaviour, lifestyles, community influences, living 
and working conditions, accessibility to services and educational attainm ent 
which all impact upon the health of the individual and the w ider community. 
It is therefore sensible to explore these differences by understanding both the 
social space comprising of different population sub-groups and the 
geographical within which they live.
Good quality data underlie the functioning of evidence-based decisions. Data 
provide the building blocks for understanding the nature and composition of 
neighbourhoods, together with the expected health outcomes of their 
residents. But w ithin the health arena there are m any complicated data issues. 
Existing operational health data sets are often incomplete or not up-to-date 
and accessibility is often limited by data protection and medical 
confidentiality policies. They are derived from disparate sources: GP 
registers, Hospital Episode statistics (people who are adm itted to hospital), 
Child Registry and Accident and Emergency records, all adhering to different 
data collection and storage standards and systems that vary between 
organisations. Cross-referencing between these datasets is technically difficult 
because of these issues. Frequent quality issues of operational health data 
limit the extent of analysis that can be carried out w ith confidence.
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Furthermore, health survey data are released at coarse geographical scales 
where the ecological fallacy limits the potential for exploring local variability.
Given these limiting factors, the theme of this research is to extend the health 
inequalities research and its associated data fram ework to explore variability 
in the spatial and social domain This enables the identification of social facts 
relating to health harming lifestyle choices and behaviours that contribute to 
'diseases of comfort'. This is carried out by developing and exploring the 
usefulness of geodemographics for analysing health inequalities, thereby 
adding the social and spatial context to our understanding of causes of health 
inequalities.
This thesis presents a more straightforward yet effective alternative to 
exploring the m easurem ent of health impacting behaviours and predicting 
health outcomes using operational health data, national health surveys and a 
geodem ographic classification. Geodemographic analysis of health outcomes 
can capture different lifestyle behaviours, and has already proven useful not 
only in im proving customer segmentation in the commercial sector, bu t also 
to better target public services (Harris et al., 2005). By applying 
geodem ographic classifications to national health surveys and NHS 
operational datasets at postcode level, interesting conclusions can be draw n 
in term s of different health harming lifestyle behaviours at very fine scales.
Furtherm ore it is common practice that academic research projects occur in 
isolation, and exploitation of research findings and best practices in local 
governm ent sectors is often beset by many obstacles. Consequently, w ithin 
local governm ent the adoption of new innovative techniques and tools may 
often be slow. An inner London Primary Care Trust (PCT) is used as a test 
bed for disseminating and evaluating the geodemographic fram ework and 
indicators. The concluding sections of the thesis discuss the practicalities of
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em bedding geodemographics in particular and geography in general into a 
professional environm ent where these technologies are new and innovative.
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Glossary of Terms
Term Description
Age cohort A group of people w ithin the same age band.
Bonding capital Bonding capital refers to ties between people in similar situations w ithin a close 
network.
Bridging capital Bridging capital encompasses distant ties of like persons, such as loose 
friendships and workmates.
Case mix Different types of cases that results from different types of patients.
Causal path The major factors, determinants and links that led to disease and morbidity.
Commissioning Health commissioning is the means by which best value for patients and tax 
payers is secured, ensuring best possible health outcomes and best possible 
healthcare,.
Coverage rate A coverage rate is the quantitative measure that defines the proportion of eligible 
women who have received screening at least once in the previous three years.
Deprivation measures Composite aggregate indicators which provide comparable m easures of 
deprivation for small areas.
Disease aetiology Disease aetiology considers the causes, origins, evolution, and implications of 
different diseases.
D iseases of comfort Diseases of comfort are diseases which have emerged as the result of living in a 
m odem  society and correspond to chronic (long-term) illnesses associated w ith 
obesity, lack of physical activity and lifestyle choices.
Ecological fallacy The issues that arise from making inferences about the individual based upon 
patterns observed at the group level.
External competition External competition relates to the factors competing for time and attention of an 
audience.
Formal scale Formal scale corresponds to the organisational scale of the NHS or aspatial 
administrative units.
Functional scale Functional scale represents the social scale of the neighbourhood.
Geodemographic / 
neighbourhood Group
The Mosaic (Experian: Nottingham) commercial geodem ographic classification 
segments the UK postcodes into 61 different unique Types of population. These 
population Types are then aggregated into hierarchical Groups, of which there 
are 11.
Geodemographic / 
neighbourhood Type
The Mosaic (Experian: Nottingham) commercial geodem ographic classification 
segments the UK postcodes into 61 different unique Types of population that 
represent shared socio-economic and lifestyle characteristics of populations 
within each Type.
Geodemographic 
/neighbourhood typology
Systematic organisation of different sections of the population into types 
according to shared characteristics.
Geodemographic
classification
Small area measure of shared socio-economic and lifestyle conditions based on 
social similarity and proximity.
Geographically weighted 
regression
Geographically weighted regression is an exploratory regression technique that 
takes into account the spatial data and location.
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Term Description
Gradients of health 
inequalities
Health Inequalities do not just exist between the most affluent and the most 
deprived, inequalities exist as a gradient traversing the social spectrum.
Health behaviours Individual behaviours that influence ones health outcomes. Positive health 
behaviours protect, modify and promote health. Negative health behaviours do 
the inverse.
Health inequalities Differences in health status or social determ inants that result in gaps between 
different population groups.
Health needs A requirement in the population for health intervention or services caused by a 
health issue.
Health outcomes The measure of change in the of health status of the population.
Health promotion H ealth promotion is the process of enabling people to take control over the 
negative determ inants of health that exert influence on their life and thereby 
im prove their health.
Health status The level of health of the population or population sub-groups.
Health Survey for England The Health Survey for England (HSE) comprises a series of annual surveys 
beginning in 1991. It part of an overall program m e of surveys commissioned the 
Departm ent of Health and designed to provide regular information on various 
aspects of the nation's health.
Hospital Episode Statistics Hospital Episode Statistics are data contained in the national statistical data 
warehouse for England of the care provided by NHS hospitals and for NHS 
hospital patients treated elsewhere.
Human capital The stocks of expertise and knowledge of individuals.
Incidence The incidence of a disease in society corresponds to the num ber of new  cases 
arising in a given time frame in a specified population group.
Incidence rates The number of new occurrences of a condition or disease in a population over a 
period of time.
Index score Composite score comparing proportion of disease in local population (percentage 
base) to the proportion in the national population (percentage base).
Internal competition Internal competition relates to the factors competing for time and attention of an 
audience, examples include: psychological factors, pleasure, desire, risk taking 
and addiction.
M odifiable areal unit 
problem
If data are aggregated into spatial units they are subjected to two effects: 
Scale effect: different results occur w hen data are aggregated for different 
geographical scales
Zoning effect: different results occur when data are aggregated for different 
boundaries.
Morbidity (rates) The state of living with a disease or condition, therefore it is the num ber of people 
living with a condition or disease which decreases quality of life.
Mortality (rates) The num ber of deaths occurring for a condition or disease during a specific 
period of time.
Neighbourhood Social construct representing an approximate socially hom ogenous population. In 
this research the neighbourhood scale is represented by the postcode unit.
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Term Description 1
Population sub-group Generic term referring to the identification of different groups of the population 
where individuals share common social or physical characteristics.
Prevalence Prevalence rates measures the proportion of a population that are cases at a point 
in time, it is independent of when the illness began.
Prevalence rates The measure of a condition or disease in a population at a given point in time.
Risk factors Characteristics, factors or behaviours for example that increases the likelihood of 
developing a disease or condition that leads to morbidity.
Service uptake Service uptake measures the proportion of total invitees w ho attend a service for 
example breast screening.
Social capital Social capital corresponds to the networks, cultural n o rm s, values and supports
Social determinants of 
health
Some people live longer than others, social determ inants of health consider the 
social influences that result in good or bad health. Such examples include: 
lifestyle, education, occupation, family structure, access to transport, access to 
health services, stress, sanitation and exposure to environm ental hazards.
Social exchange Social exchange corresponds to the exchange of social and material resources as a 
fundam ental form of hum an interaction.
Social facts Social facts are external to the individual and are general throughout society.
Social interactionism An approach to technology diffusion that takes into account the users and their 
environment prior to system development.
Social marketing Application of conventional marketing approaches together w ith other 
techniques that will bring about positive behaviour change to reduce health- 
harm ing behaviours.
Spatial autocorrelation Spatial autocorrelation refers to the extent an occurrence of an event in an areal 
unit constrains, or makes more probable, the occurrence of an event in a 
neighbouring areal unit.
Standardised mortality 
ratios
Standard mortality ratios measure for an area, num ber of deaths, expressed per 
100,000, that would occur in that area if it had the same age structure as the 
standard population and the local age-specific rates of the area applied.
Weighted Risk Index 
Scores
Index scores compare the average rate of a variable in a neighbourhood Type 
compared to the average in the total population. A w eighted risk index score is a 
calculated by weighting the variables fist to ensure that are representative of the 
distribution of Types in the population. Score of 100 represent the national 
average.
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1 Introduction
1.1 Health inequalities, social marketing, geodemographics 
and other local neighbourhood indicators
The exploration of health inequalities and their corresponding social 
determ inants has been a topic of research and investigation in the UK for 
m any decades and even centuries. It is a subject area whereby research 
focuses upon unpacking the causal paths to different diseases and conditions. 
There are m any widely differing determ inants on the casual path of a disease 
or health-harm ing condition, any of which may influence our predicted 
health outcomes. These range from individual genes, gender, and age to 
lifestyles choices, social networks, housing, environment, exposure to 
im m unisation program m es and public policy to name just a few (M armot et 
al., 1984, M arm ot and Brunner, 2005, M armot and Wilkinson, 2004, Graham, 
2001, Shaw et al., 1999, Bartley, 2004). In the last century the nature of illness 
has fundam entally changed. Previously, communicable diseases were 
prom inent am ongst the primary causes of long-term poor health (morbidity) 
and death (mortality) (Hicks and Allen, 1999). Since W orld W ar 2, in the UK, 
there has been considerable change. Illness and poor health has become m uch 
more closely related to diseases associated w ith an increasingly affluent 
society and comfortable living (Choi et al., 2005). M orbidity in the UK today 
is now closely related to our individual health choices and behaviours such as 
smoking, obesity, diabetes and alcohol consumption.
It is the associations between illnesses and relative comfort that have led to 
the rise in recent years of UK government policy to adopt social m arketing
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techniques. Social marketing remains a fairly new subject area for research. It 
was an idea first conceived in the 1950s and 1960s (Andreasen, 2003; Kotler 
and Levy, 1969; Weibe, 1951) and is still a reasonably young field with 
unclear definitions. One widely recognised definition of social m arketing is 
"the systematic application of marketing alongside other concepts and 
techniques, to achieve specific behavioural goals, for a social good" (National 
Social M arketing Centre 2007). Social m arketing applied to health, is the 
systematic application of marketing concepts and techniques, to achieve 
specific behavioural goals, to improve health and reduce inequalities"
(French and Blair-Stevens, 2006, page 8). In the traditional sense "to do social 
m arketing" means to apply the principles of marketing theory commonplace 
in the commercial sector to encourage individuals to consume goods and 
service, but in this instance it is applied so as to encourage behaviour change 
related to health harm ing lifestyles. Principally, social m arketing aims to 
apply conventional marketing theory, w ith central importance upon product, 
place, price and promotion, known as the m arketing mix (Kotler and Levey, 
1969), to social causes to encourage and stimulate behaviour change. W ith 
em phasis placed on understanding the product, price, place and promotion, 
social m arketing inevitably lends itself particularly well to geographical 
segm entation analysis. This in turn leads organically to the requirem ent to 
identify differing health needs of differing population sub-groups. It is a 
process w ith  enorm ous potential to empower local communities and 
neighbourhoods to make positive changes to improve their health outcomes 
and m orbidity as identified in the 2004 Public Health W hite Paper.
To this end, this thesis sets out to develop and explore an alternative 
fram ew ork for measuring and disseminating health outcome indicators 
associated w ith health inequality, to be used in social m arketing and public 
health interventions. Geodemographic classifications (small area m easures of 
social-economic and lifestyle conditions) were chosen to facilitate the
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developm ent of this alternative framework for exploring health outcome 
indicators. They were chosen because of their successful developm ent and 
application w ithin the commercial marketing sector as noted by (Batey and 
Brown, 1995, Birkin and Clarke 1998; Harris et al., 2005; Longley et al., 2001) 
and it seems natural that they have potential to be extended to the social 
m arketing process for health. They provide enriched detail at the 
neighbourhood scale (small area equating social similarity) w ith which 
differential health outcomes and existing patterns of health outcomes can be 
explored; they describe distinctive and socially cohesive population sub­
groups. This moves the research beyond the trad itional' container' approach 
of investigation whereby coarse administrative boundaries, know n as formal 
organisational boundaries (Gatrell, 1997) have little relation to the 
phenom ena being measured are used to aggregate health phenomena.
This thesis aims to contribute to the research agenda by developing a 
geographic and geodemographic framework for exploring inequalities in 
health outcom es at the functional scale of the local neighbourhood. 
Fundam ental to this approach is the notion that geodemographic 
classifications reflect homogenous social spaces. New robust indicators of 
health outcom e distributions in population sub-groups will be developed. 
This is m oving beyond the standard aggregations of indicators developed for 
the formal geographical scales that are created from the nested hierarchical 
organisation structure that is used to administer budgets and care in the 
NHS, to consider more efficient and effective discriminators of health 
outcomes that can be practically implemented in a public health setting and 
provides a new dimension to this research field.
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1.2 Aims and objectives
Key themes considered in the literature focus upon existing research in the 
fields of health inequalities, geodemographics, social m arketing and social 
capital alongside how they are measured. This leads to the formation of the 
following overarching aim for this thesis:
To develop and explore an alternative framework for measuring and 
disseminating health outcome indicators of inequality, to be used in 
social marketing and public health interventions.
This thesis will present a straightforward yet effective alternative m ethod of 
exploring the m easurem ent of inequalities in health outcomes, by using 
geodemographic classifications to develop standardised neighbourhood risk 
indices (indicators which compare the predicted level of health in a 
population sub-group compared to the population as a whole). Furthermore, 
exploration of these inequality gradients through social and geographical 
space will provide new and innovative insights, alongside greater 
understanding of local neighbourhoods for health practitioners and lay 
comm unity members.
The developm ent of an alternative framework for modelling inequalities 
according to the social similarity of neighbourhoods is justified for the 
following reasons. Measures based on population similarity move away from 
the traditional 'container' approach of m easurement by zonally coarse 
adm inistrative unit, as noted by (Harris and Longley (2002) and extends the 
traditional notion of social measurement to consider social similarity of 
different populations, attem pting to reduce conventional confounding issues 
that arise from the size of the units. Social m easurem ent analysis is
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traditionally defined as "social measurements translate observed 
characteristics of individuals, events, relationships, organizations, societies, 
etc into symbolic classifications that enable reasoning of a verbal or logical or 
mathem atical nature" (Heise, 2001). Using a social m easurem ent approach to 
explore how  and why population groups behave in certain ways m ay lead to 
the identification social health facts, somewhat similar to of the idea of 'social 
facts' proposed by Durkheim (1895) which leads a discussion on their 
potential to explore social and geographical space. This is because the way in 
which a phenom enon is conceived determines the m ethod for which it is 
analysed (Longley, 2005). Such an approach should provide a useful and 
systematic approach to the complexity of social classification.
Social m arketing and health prom oting interventions rely upon a 
comprehensive understanding of local populations to ensure that their needs 
and requirements are fully recognised. As identified by Dedm an and 
colleagues (2006, page 2), it is an intelligence led approach, requiring specific 
and robust data m ethods for identifying the most relevant population groups. 
The gathering of social health 'facts' using a geodemographic fram ework 
should assist the social marketers in their understanding of:
1. the product: long term good health;
2. the place; which neighbourhoods have the highest risk;
3. the price; reduction in long-term morbidity for changing behaviours 
patterns and choices;
4. the prom otion; which methods should be used to stimulate and 
encourage behaviour change.
This type of framework, supporting the gathering of detailed local knowledge 
of the population to ensure services and interventions are specifically 
tailored, can be considered in the context of the types of support 
infrastructures for decision-making as proposed by Longley and colleagues in
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2005 (Chapter 1). The geodemographic framework presented in this research 
builds the continuum  transforming data facts into information and evidence, 
which subsequently leads to knowledge and wisdom upon which policies 
and social m arketing strategies can be accepted by decision makers and 
implem ented. Therefore the objectives of the research are three-fold:
1. To develop a framework for extension of geodemographics to health 
inequalities and outcomes;
2. To assess health variability using this framework in a real w orld 
setting and to enable investigation of scalability and validity of the 
measures developed;
3. To embed the framework in Public H ealth- and in so doing, transfer 
research knowledge to professional knowledge.
The geodemographic framework will be evaluated through a series of case 
studies each reviewing the ability of geodemographics to provide m easures 
that incorporate compositional and contextual influences on health need. 
This in turn  will provide:
a) An enriched picture of local neighbourhood health needs that extends 
beyond standard deprivation measures;
b) A fram ew ork for identifying neighbourhoods at risk;
c) A m eans of highlighting neighbourhood variation in likely health 
outcom es and service equality;
d) Proxy indicators of social capital;
e) An intelligence led solution for social marketing campaigns;
f) A means of describing the health trajectories of small localities to 
explore how  lifestyle may be represented using geodem ographic 
indicators;
The case study approach is adopted for a num ber of reasons. Firstly, using 
geodem ographics the research includes both a social and geographical
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dimension to the analysis which introduces more complexity. If the 
fram ework approach was more theoretically based there is the potential that 
this m ight lead to misleading assumptions and analysis. In the case of 
geodemographics, the case study based approach is the correct one; it is 
exposing real w orld problems and challenges that w ould not be found 
otherwise. Developing the framework in the context of the different case 
studies associated with current public policy issues will ensure that 
knowledge transfer is more successful, because they will present suitable and 
relevant alternatives to more traditional m ethods of identifying health 
variation in the population. In this context the case studies present an 
inductive m ethod of applying geodemographics for exploring social 
m arketing dilemmas. The case studies present a series of examples which can 
be used to identify patterns of health variation across different 
neighbourhoods to identify social facts. Deductive analysis w ould require a 
predefined set of patterns which could be explored to determine if the health 
variations fit, bu t in this research no prior assum ptions are m ade and as such 
the variations are unknowns then the deductive approach is not appropriate.
The other reason for adopting the case study approach is that the research 
was carried out in parallel with a full time Knowledge Transfer Partnership 
(KTP) w ith Cam den Primary Care Trust (PCT) which was exploring the 
applications of geodemographics in a public health setting. For this reason 
the case study approach was deemed a suitable mechanism for transferring 
knowledge, w orking with public health staff to observe the practicalities of 
implementing a geodemographic framework in a PCT.
The resultant framework will be substantiated and the flexibility, scalability 
and validity of the measures explored. Finally the thesis will explore the 
challenges and limitations encountered when transferring the acquired
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research knowledge into professional knowledge through the dissemination 
of results w ithin a public health departm ent of an Inner London PCT.
1.3 Methodology, analysis and outputs
The m easurem ent of health needs and their associated outcomes forms a 
fundam ental component of evidence-based policy, strategy and delivery of 
health care services at local scales. These evidence based polices have the 
potential to reduce overall population gradients of health inequalities which 
are evident today in UK society (Dorling et al., 2007). By harnessing the 
pow er of a spatially enabled geodemographic based fram ework alongside 
national health datasets and surveys of population health, the m ethods 
developed and explored in this thesis should facilitate the differentiation 
betw een local variations in health behaviours across small neighbourhoods. 
Ultimately this will enable the creation of expected m easures/risk indices of 
health needs for local populations to become commonplace in public health 
practice.
The research will first set out to define an appropriate local spatial data 
infrastructure that integrates multiple disparate health datasets into the same 
functional scale of local geography, the neighbourhood. The fram ework is 
then developed by combining operational transactional health data and 
health survey data to create health risk indices for different neighbourhoods. 
Two key datasets are used: the annual national Health Survey for England 
(HSE); and the Hospital Episode Statistics (HES), which is a national database 
of hospital admissions (a transactional database recording details of all 
patients w ho stay at least one night in hospital). These datasets complement 
each other and these sources facilitate the creation of neighbourhood scale 
indicators of health behaviours and risk, consequently enabling the 
prediction of the likelihood of local levels of health need.
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Another aim of the thesis is to consider the real world application of these 
new measures. W ith the further aim to turn research knowledge into 
professional knowledge, a final output of the thesis implements the basic 
principles and m ethods within the local public health departm ent of one 
Prim ary Care Trust (PCT). Camden PCT was chosen because this research 
w as conducted alongside a Knowledge Transfer Partnership between 
University College London (UCL) and the trust, one of the co-sponsors of 
this research.
1.4 Thesis structure
This thesis is comprised of 10 chapters, with this the first providing the 
introduction for the research and the last draw ing together the learning 
outcomes and summarising the main conclusions and areas of further work 
that w ould naturally follow. Within these chapters the thesis is comprised of 
three m ain sections. Section I explores the research that has gone on before 
and considers the framework and methodology which will be used in the 
subsequent analysis. Section II is comprised of the developm ent of the 
fram ework through empirical analysis of case studies; the ensuing outcomes 
are sum m arised and discussed in the final chapter of this section. It is here 
that objectives 1 and 2 of the research are appraised. The third and final 
section (III) is concerned with realising objective three of the research, namely 
the im plem entation of the framework in a public health setting. In Section I 
the most relevant literature is critiqued and the main research objectives 
identified. The thesis straddles a num ber of research fields — health 
inequalities, social marketing and social capital, geodemographics, and health 
inequalities m easurem ent -  and so the literature review is split between 
C hapters 2 and 3.
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Chapter 2 considers the policy context within which the research objectives 
and fram ework reside. It is in this chapter that the meaning and relevance of 
health inequalities, health outcomes and their consequential social 
determ inants are discussed. The policy framework surrounding the 
inequalities and the social marketing agenda contextualises the practical 
applications that this research can contribute to by providing of a robust 
evidence base for quantifying inequalities and a solid basis for informing 
social m arketing campaigns.
Chapter 3 begins by taking account of the policy situation in the UK before 
turning to consider existing measurements of health needs, inequalities and 
expectations. It reviews in detail the various different m easures of health 
outcomes and the traditional deprivation m easures that are used a proxy for 
health inequalities because of the close relationship between wealth and 
health. It identifies the limitations and research gaps of existing techniques 
and sets the research agenda for the development of the alternative 
fram ework proposed in this thesis. A review of geodemographic 
classifications is undertaken in this chapter, discussing common m ethods for 
their creation, appraising how they have been used in the past, and exploring 
the ethical considerations that should be evaluated at the outset of the 
research. In essence this chapter enables the evaluation of the existing 
m easurem ent techniques against the potential of new alternative techniques, 
to form ulate the potential contributions that an alternative geodemographics 
fram ework will add to the health inequalities and social m arketing research 
agenda.
Chapters 4 and 5 consolidates the research literature and presents a detailed 
synthesis of the research framework and m ethod that binds together this 
thesis. Chapter 4 describes the three main research objectives that this thesis 
sets out to explore and evaluate. It documents the evidence from the
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literature that justifies choice of objectives and suggests how they might 
provide a new contribution to the research fields. Chapter 5 builds upon the 
research fram ework and objectives to outline the research m ethod and 
processes that will be utilised in realising the research. This chapter also 
provides the reader w ith a detailed description of the datasets used as input 
variables for the framework. Finally an outline of the population 
characteristics of the main study area is presented in order to introduce the 
reader to the life laboratory.
The end of Chapter 5 m arks the end of the first section of the thesis and 
signals the beginning of the second. This second section is concerned with 
developing and implementing a geodemographics fram ework to explore the 
first two research objectives proposed using of a series of case studies. 
Chapter 6 takes the Health Survey for England and creates local 
neighbourhood indicators of health-harming behaviours linked to smoking, 
obesity and alcohol. It explores the extent to which the fram ework can be 
used to explore differential patterns of these behaviours at the local 
geographical scale. This chapter focuses upon the exploration of 
geodem ographic and health outcomes to develop m easures related to 
diseases of comfort and health harming behavioural choices. Chapter 7 
considers these m easures and sets out to substantiate them, and considers the 
use of operational health datasets to determine how geodem ographics can be 
used for preventative health outcome measurements and to inform existing 
public health services and social marketing campaigns. In this context this 
chapter also considers both their validity and scalability of the m easures in 
reference to diabetes risk.
Chapter 8 is the final chapter in this section and acts as a sum m ary and 
discussion chapter for the review of the analysis developed in the previous 
chapters of this second section. It has two distinct parts: the first is concerned
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with the accuracy and validity of such classifications and second discusses 
issues related to scale. Throughout the case studies presented in this chapter, 
a num ber of recurring themes and points of discussion are identified and 
reiterated. These themes are considered in this chapter, draw ing together the 
analysis into a detailed discussion addressing some of the main points. 
Discussion surrounds their ability to discriminate those affected by 'diseases 
of comfort' which is proven throughout Chapter 6 and 7 w ith patterns of 
smoking, diabetes, teenage pregnancies to name a few health-harm ing 
conditions successfully differentiated, but leads to the need to review how 
accurate the classifications represent the local neighbourhood populations. 
This raises the discussion topic of the ability of geodemographics to act as 
representations of social reality. This chapter also evaluates the effectiveness 
of geodem ographic classifications considering their ability to be effective 
discriminators. Also up for discussion in this chapter is the notion that 
geodemographic classifications are a practical and useful alternative to 
standard deprivation measures. The final discussion point of this chapter 
contemplates the idea that geodemographic classifications provide a practical 
mechanism  for exploring social space and health status based upon the 
similarity of neighbourhoods.
Chapter 9 then forms the first chapter of the final section of the thesis. This 
chapter corresponds to the third and final research objective which is 
concerned w ith assessing how research knowledge can be turned into 
professional knowledge via the dissemination of the fram ework and research 
results to public health professionals. The chapter considers existing uptake 
of spatial knowledge in the NHS and looks at how realistic it is to implem ent 
innovative ideas into a hierarchical organisation under constant change and 
pressure.
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Chapter 10 summarises the final concluding remarks that have arisen from 
conducting this research. Throughout the thesis where areas of further work 
are identified they are unified in this closing chapter in order to identify and 
consolidate prom ising areas of new work that will extend this research into 
the future. Additionally, the chapter reviews the limitations of the research 
and w here appropriate proposes potentially interesting areas for future 
development.
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hapter 2
Literature Review
Part 1: Policy context and theory
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2 Literature review
This chapter outlines the results of the literature search which has been used 
to define the research agenda and objectives of this thesis. The application of 
geodem ographic measures for social marketing is by its very nature 
m ultidisciplinary and the research bridges a num ber of different research 
fields. The prim ary purpose of social marketing is to encourage positive 
behaviour change to reduce the degree of health-harming behaviour in 
society, the underlying premise of which is to ultimately reduce health 
inequalities. For these reasons the key research fields explored are: health 
inequalities, social marketing, geodemographics and the m easurem ent of 
health needs/outcom es using geographical information systems (GIS). The 
literature review is divided into two, with the first part reviewing the UK 
policy context and theoretical framework where this research sits. It explores 
the m ethods for how  health-harming behaviours, diseases of comfort and 
their related illnesses have become a num ber one priority for the NHS, w ithin 
the health inequalities framework. The chapter reviews the history of health 
inequalities w ithin the UK and outlines one new UK policy recom mendation 
for reducing health inequalities, defined as social marketing. W ithin this 
context the chapter also considers the notion of social capital, identifying its 
place for aiding behaviour change related to diseases of comfort. The second 
part of the literature review draws upon the previous research fields and 
looks at the contribution that geodemographics (small area m easure of social, 
economic and lifestyle conditions) have made to the public sector and the 
potential they have to assist the measurement of need relating to diseases of 
comfort and its application to the social m arketing domain.
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2.1 Literature introduction
In England and Wales over the last century the general patterns in the causes 
of death have changed significantly. Today the nature of mortality and 
morbidity in the modern day is very different to that of 100 years ago. Figure 
1 provides statistical evidence illustrating these changes. The graph was taken 
from a 1999 House of Commons statistical report (Hicks and Allen, 1999) and 
illustrates the most noticeable changes during this time. In 1997 almost two 
thirds of deaths (69%) were related to neoplasms (all types of cancers) or 
circulatory diseases (including heart disease). In 1880 as causes of death these 
diseases were apparently rare. Less than 10% of the population were recorded 
as dying from these illnesses. In 1880 by far the most common causes of 
mortality resulted from communicable diseases. One out of three deaths 
could be linked to infections and parasitic diseases. In 1997 less than 17% of 
deaths could be attributed to diseases such as tuberculosis, scarlet fever or 
diphtheria. In society today, diseases related to lifestyle and health choices 
have become much more prevalent.
n  Other diseases
n  Infectious and Parasitic 
Diseases 
D Diseases of the respiratory
system
n  Diseases of the circulatory 
system
•N eoplasm  (Cancers)
1880 1997
Figure 1: Causes of death in England and Wales: 1880 and 1997
(data source: Hicks and Allen, 1999)
Albeit a simplistic representation and subject to inaccuracies and changes in 
recording and reporting mechanisms over time, the data in Figure 1 
illustrates a key challenge for present day health care policy. M odem  day 
diseases that cause death and long term discomfort are known as chronic
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diseases, referring to the notion that these diseases persist over extended time 
periods. Examples of chronic diseases include heart disease, cancer, diabetes 
and obesity. It is this change in the causes of death (moving from 
communicable diseases to chronic disease) which has signalled new 
challenges for public health care practitioners. This is because lifestyle and 
behaviour are now im portant due to their ability to increase risk to 
developing poor health.
For some chronic diseases and health conditions (for example obesity and 
excessive drinking), their relationship with health damaging lifestyle and 
behavioural choices has been acknowledged through studies of the social 
determ inants of health. These health damaging behaviours, combined w ith 
adverse social and environmental conditions, comprise some of the prim ary 
determ inants of poor health outcomes in m odern England. The considerable 
influence of health damaging behaviours on chronic disease m orbidity and 
m ortality led to coining of the term 'diseases of comfort' by Choi et al. (2005).
Diseases of comfort put considerable strain on health care resources. In 2005 a 
project run  by CASS business school in London (Alder et al., 2005) estimated 
the cost of chronic (long term) disease for the UK Government to be £12 
billion a year for disease management and lost earnings. These costs were 
estimated for five chronic diseases: coronary heart disease, stroke, 
hypertension (blood pressure), diabetes and chronic obstructive pulm onary 
disease (COPD, a disease primarily caused by smoking related behaviours). If 
preventative health care can lead to a reduction in these types of illnesses 
there w ould be considerable cost savings with respect to m onetary and 
m orbidity gains.
The rise in the incident rates of these lifestyle diseases in the UK and across 
the w estern w orld cannot be refuted, but they do present m any challenges to
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researchers trying to unpack the complexity of both the population and the 
determ inants of individual health. Genetic inheritances combined with risk 
exposure to infections and other hazards and the wide variations in the 
degree of resistance which some people have, together with lifestyle and 
behavioural choices all influence the individual's health outcomes (Graham, 
2001). This complexity has led to a num ber of models of the social 
determ inants of health to be derived, most famously the one presented by 
Dahlgren and W hitehead (1991). Two types of models will be discussed in 
detail in section 2.3.2. Variations in these social determ inants of health have 
resulted in differing health outcomes across the population and their 
constituent population sub-groups. People living in disadvantaged 
circumstances are prone to more illness, greater distress, more disability and 
shorter lives (Benzeval et al., 1995), endemic characteristics of all m odern 
societies both in developing and developed nations. These differences in 
health outcomes are referred to as health inequalities, which form one of the 
underlying policy drivers for this research.
Inequalities in health outcomes are a relatively common phenom enon that 
manifest at distinct spatial and social scales. They occur because of m easured 
observed and predicted variations in health outcomes and status (Dorling, 
2007 and Townsend, 1988). In the UK there is a vast array of data and 
research investigating the link between health inequalities and poverty 
and/or deprivation. Britain has a long history of health inequalities research, 
dating back to the 19th century when Victorian philanthropists began to 
record information relating to deaths alongside the occupation of the 
deceased. This has led health research, evaluation and analysis, around 
population attributes related to social class, income, poverty and/or 
deprivation (Townsend, 1988; Blane et al., 1996; Jarvis and W ardle, 2002; 
M arm ot and Wilkinson, 2004; Rapheal, 2006; Dorling, 2007) A lthough 
recently it was noted that health inequalities are not restricted to the poorest
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or most deprived communities and neighbourhoods, they run  right across the 
social spectrum  and different types of people will have varying levels of 
negative and positive health outcomes (Marmot and Wilkinson, 2004).
Recent policy initiatives driving the health inequalities agenda in the UK and 
England, place emphasis on the individual taking responsibility for their own 
health, by making appropriate lifestyle choices and behaviours. At the same 
time the governm ent has charged the NHS with ensuring its service 
provisions are efficient and equitable whilst assuring value for money. In an 
effort to meet policy targets a num ber of new initiatives have been identified. 
They aim to target more effectively the populations most at risk of adverse 
health outcomes associated to different types of lifestyles and behaviour. One 
such new initiative is linked to social marketing practice.
Social marketing is considered to be an effective mechanism for expediting 
behaviour change in population groups. Using it as a vehicle for reducing 
negative health outcomes is a notion growing in popularity. As such it is one 
application dom ain for the indicators developed in this thesis. It is believed 
by policy m akers that social marketing techniques, driven by local and 
national policy, aimed at the appropriate population sub-groups will facilitate 
positive behaviour change and by corollary reduce health inequalities, 
im prove the efficiency of initiatives and reduce morbidity linked to lifestyles.
In order to develop successful social marketing strategies and im prove the 
efficiency and efficacy of public health initiatives there m ust be robust and 
practical m ethods for understanding populations, for predicting their health 
outcomes and exploring distributions in inequalities. For this reason the 
second part of the literature review will conduct a high level survey of 
existing m easurem ent techniques for predicting health outcomes, status and 
inequalities and focus in detail on different geodemographic m ethods and
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their potential. The learning outcomes gathered from the two parts of the 
literature review motivate the development of the research objectives and the 
subsequent chapters and led to the decision to develop an alternative 
empirical fram ework with which to explore differing health outcomes to 
investigating health inequalities for neighbourhoods.
2.2 Policy context
Spurred on by the changes in health outcomes and status linked to the rise in 
diseases of comfort and the presence of health inequalities across various 
population sub-groups, the Labour Party commissioned a num ber of key 
NHS service reviews led by David Wanless. The first review that was 
delivered in 2002 was entitled 'Securing our future health: taking a long-term 
view '. It provided a comprehensive assessment of the resources required to 
provide high-quality health services in the future. It was based on first 
catching up, and then keeping up with other developed countries, which had 
m oved ahead of the UK over previous decades before 2000 (Wanless, 2002, 
Page 9).
This review w as the first ever evidence-based assessment of the long-term 
resource requirem ents for the NHS. It looked at three different NHS resource 
cost scenarios (low, medium and high), and identified a num ber of areas 
which could be implemented to lower projected overall resource 
requirements. Ultimately the report highlighted the expected NHS cost 
differentials that would arise according to its own service productivity and 
how  well the population was engaged in taking responsibility for their 
personal health outcomes. The report noted that if public health practices 
w ere im proved there w ould be, "a substantially larger positive impact on
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health needs from the focus on health promotion and disease prevention", 
(Wanless, 2002, page 119).
The least expensive resource cost scenario identified in the review also 
sim ultaneously predicted delivery of better health outcomes and was known 
as the "fully engaged" scenario. It was proposed that this model could 
facilitate the following: a high level of public engagement, increase in life 
expectancy beyond current forecasts, improvement in health status, effective 
and efficient resource allocation and finally a responsive service w ith high 
rates of technology uptake. This model was adopted by the government.
Succeeding the NHS resource review was the highly regarded and influential 
review paper, 'Securing good health for the whole population' (Wanless, 
2004). This was a comprehensive independent review again led by Derek 
W anless investigating, "prevention and the wider determ inants of health in 
England, and the cost-effectiveness of action that can be taken to im prove the 
health of the whole population and to reduce health inequalities" (Wanless, 
2004, page 3). Wanless (2004, page 4) stated that whilst individuals are 
ultim ately responsible for their own health, it needs facilitating by 
appropriate enabling support structures provided by health professionals and 
governm ent alike.
Am ongst the m any review findings was the requirem ent for the governm ent 
to develop a m ore coherent strategy to reduce preventable illness caused by 
unhealthy behaviour such as smoking and physical inactivity, the diseases of 
comfort. A central theme of the review noted the role of public health for 
disease prevention and for encouraging and ensuring the population 
becomes fully engaged in their health outcomes.
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Building on the findings of the initial Wanless report the governm ent 
published their public health White Paper, 'Choosing health: m aking health 
choices easier' (2004). This paper developed the fully-engaged model of 
health care and set out the principles for supporting and em pow ering the 
population to make healthier and informed choices. The White Paper 
prioritised social marketing as a mechanism for guiding future health 
prom otion efforts directed at achieving behavioural goals (Jesson, 2007). The 
paradigm  shift was announced in Chapter 2 of the White Paper titled "Health 
in a consumer society", which noted that a wide range of lifestyle choices are 
m arketed to people, although health as a commodity itself has yet to be 
marketed.
2.3 Health inequalities
It was the significance of existing health inequalities identified by the Wanless 
report that realigned the priorities of health practitioners and m ade 
inequalities centrally important to many governm ent health policies; 
although as an area of research it is not a new field. Health inequalities are 
described as the "differences in people's health between geographical areas 
and betw een different groups of people" (DoH, 2004, page 37). In England, 
one of the m ost infamous health inequalities corresponds to the observable 
differences in health between population groups living in N orth England, 
who have poor health, and the population in South England w ho are 
comparatively m uch healthier at the regional scale of geography (Townsend 
1988).
Health inequalities research in the UK is certainly not a new phenomenon; 
having been on the research and policy agenda for more than a century. In its 
current guise there are been much corroboration between health inequalities
Page 43 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
and associated measurements of deprivation or poverty which are used to 
target health intervention. Evidence for the innumerable health divides is 
both plentiful and irrefutable, and were identified most notably by the Black 
Report (Townsend 1988) and reiterated many times since. W ithin the field of 
Public Health, the phenomenon of health inequalities has undergone 
observation for many decades (Marmot et al., 1984, M armot and Brunner, 
2005, M armot and Wilkinson, 2004, Graham, 2001, Shaw et al., 1999, Bartley,
2004).
Unravelling the complex interactions that contribute to an individual's health 
outcomes and population inequalities is a challenging task. Individual factors 
such as gender, age and ethnicity together with lifestyle and behaviour 
choices and w ider issues such as government policy, access to services and 
the environm ent all intertwine together to contribute to both population and 
individual health outcomes, where disparities at the population scale result in 
health inequalities evident across regions, countries and continents. The term 
health outcome makes reference to the health status of an individual or 
population. For example, a person with poor health outcomes has an 
increased risk of: mortality (death) and morbidity (illness or disability).
Health outcomes can be defined more comprehensively as the, "changes in 
health status (mortality and morbidity) which result from the provision of 
health (or other) services" (EOHSP, 2007, Online). Variations in health 
outcomes result in gradients of health inequalities for populations and 
population sub-groups (Marmot and Brunner, 2005).
Life expectancy is one common measure used to describe diverging health 
outcomes of different population sub-groups. It will be used here to illustrate 
the notion of inequalities to the reader. Life expectancy at birth is, "a 
sum m ary measure of the all cause mortality rates in an area in a given period. 
It is the average num ber of years a new-born baby w ould survive, were he or
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she to experience the particular area's age-specific mortality rates for that 
time period throughout his or her life" (Department of Health, 2007).
Differences in Life Expectancy within a small area in London
Travelling east from Westminster, each tube stop represents nearly 
one year of life expectancy lost
Male Life 
Expectancy 
77.7 (Cl 75.6-79.7)
Female Life Expectancy 
84.2 (Cl 81.7-86.6)
W estm inster
Male Life 
Expectancy
71.6 (Cl 69.9-73.3)
Female Life 
Expectancy
80.6 (Cl 78.7-82.5)
C anning Town
Canary
WharfLondon Bridge
Canada 
B erm ondsey Water
North 
G reenw ich
W aterloo
S o u th w a rk
London Underground Jubilee Line
Electoral wards just a few miles apart geographically have life 
expectancy spans varying by years. For instance, there 
are eight stops between Westminster and Canning Town 
on the Jubilee Line -  so as one travels east, each stop, on 
average, marks nearly a year of shortened lifespan.
Source: Analysis by London Health Observatory using Office for National Statistics data. Diagram produced by D epartm ent of Health
Figure 2: London tube map of life expectancy
(LHO, 2007)
Figure 2 provides one visual example of the geographical disparities in life 
expectancy across London, UK. The tube map has been used to 
cartogrametrically illustrate the reduction in life expectancy across a west- 
east transect of London. If you begin the journey in W estminster (west) 
female life expectancy is 84.2 years but as you travel east along the Jubilee 
line to the destination of Canning Town female life expectancy has fallen to 
80.6 years. Health inequalities research is interested in understanding why 
there should be such difference in the population. The case of London has 
been used for illustrative purposes but diversity in health outcomes are seen 
across the UK and indeed the world, the figures for life expectancy in the UK 
are reflected in Table 1 and highlights differences between men and women 
in Scotland, Wales, England and Northern Ireland.
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Life expec tancy ,  2004-2006
Years
At birth At a g e  65
England  
Wales  
Scotland  
Northern Ireland  
United Kingdom
Males Fem ales  
77.2 81.5
76.6 80.9
74.6 79.6
76.1 81.0
76.9 81.3
Males F em ales
17.1 19.9
16.7 19.5
15.8 18.6
16.6 19.5
16.9 19.7
Table 1: Life expectancy in the UK, 2004 to 2006
(source: ONS, 2008)
2.3.1 H istorical ap p ra isa l of health  in eq u a litie s  in  UK
The historical evidence for the presence of health inequalities is well 
documented. In the UK, William Farr, a nineteenth century epidemiologist, 
established a system for recording all deaths in England and Wales. The 
system recorded the occupation for each dead person and their 
corresponding cause of death, enabling comparison of mortality rates by 
occupation. Farr's work used the collected statistical data to test social 
hypotheses.
During the time Farr was working and developing the mortality records, 
cholera was prevalent across London. Farr's meticulous records of mortality 
were pivotal to the first application of spatial analysis and health. John Snow, 
a London physician, suggested that cholera was an air-borne disease which 
he presented in 1855 in a paper titled, 'On the Mode of Communication of 
Cholera’. During an ensuing cholera outbreak Farr was able to provide John 
Snow with epidemiological data from his mortality recording system. Snow 
painstakingly mapped the locations of people where deaths that could be 
attributed to cholera together with the location of water pum ps in the 
neighbourhood (Lang, 2000). He was able to associate the source of the 
outbreak to a water pum p in the centre of a cluster of deaths.
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At this time in England demand for state intervention in public health began. 
The philosopher Jeremy Bentham promoted the, 'sanitary reform movem ent' 
that began in the 1820s and 1830s. He placed emphasis on the notion that the 
state should bear some responsibility for the health of its people (Farmer and 
Lawrenson, 2004). Edwin Chadwick carried on these ideas prom oted by 
Bentham and Farr by studying the sanitary conditions of the labouring 
population of Great Britain in 1842. He highlighted the economic cost of an 
unhealthy workforce. Following his report came the first Public Health Act in 
1848 and subsequent acts in 1875 (Disraeli's Public Health Act), 1936 and 
1961.
More recently a monumental report was published in 1980 following the 
appointm ent of Sir Douglas Black, as chair, who reviewed the evidence of 
inequalities in health across modern England. The Black report highlighted 
health inequalities in different populations had been growing since the 1950s 
(Townsend et al., 1988). The authors illustrated the existence of large 
differentials in mortality (death) and morbidity (sickness/illness/disease 
discomfort) that favoured those people associated to higher social classes 
(Shaw et al., 1999).
The authors of the Black report note four theoretical explanations for the link 
between health and inequality. Firstly explanations linked to artefact were 
suggested because health outcomes were artificially derived variables that 
attem pt to measure social phenomena, and therefore the results m ay be 
unrepresentative. Secondly, theories of natural /social selection were 
proposed, whereby the occupational class structure was seen as a filter of 
hum an beings. Thirdly, materialistic or structuralist explanations were used 
to emphasise the role of economic and associated socio-structural factors in 
the distribution of health. The final explanation turned to the difference in
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cultural or behavioural patterns, an explanation for inequality of considerable 
importance in today's policy climate.
The recommendations in the Black report were rejected by the governm ent of 
the day. They were deemed too costly and only 260 copies of the original 
report were printed. As a result health inequalities continued to grow in the 
UK through to the end of the last millennium and into the new one. In unison 
w ith the increase in health inequalities there was an exponential grow th in 
the research on health inequalities and deprivation; a simple search on 
PubMed for the term "UK health inequalities" between 1997 to 2005 returned 
2955 articles, whereas between 1979 and 1996 only 514 articles were listed, 
though of course more online articles are available for more recent years. 
Alongside the publication of the Black report two significant research reports 
highlighted the status of health inequalities in the UK, both of which pre­
em pted and were precursors to the 2002 Wanless review. The W hitehall 
longitudinal study and the Acheson report were pivotal pieces of w ork that 
outlined the disparities of health across different social groups in the UK.
The W hitehall study was a longitudinal study of 18,000 m en working in the 
UK Civil Service during the 1970's, with the published in the early 1980's. The 
study 's original purpose was not to explore health inequalities but rather to 
investigate cardio-respiratory and diabetes related diseases and their 
associated precursors. This is because the exploration of health inequalities 
was not an initial objective of the study. At the beginning of the 1970s w hen 
the research was proposed and first instigated, health inequalities between 
different social classes were not high on the research or political agendas.
At that time, researchers believed key differences in health highlighted more 
affluent people suffered from heart disease than poor people who were 
subjected to diseases related to material deprivation (Marmot and Brunner,
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2005). The Whitehall study inadvertently disproved this theory. The original 
study discovered that men in the lowest employment grades were more 
likely to die prem aturely than men in the highest grades. W riting in 1984, 
M arm ot and his colleagues discovered the inverse association betw een grade 
(level) of em ploym ent and mortality from Coronary H eart Disease (CHD). 
Men in the lowest grade had a mortality rate three times higher than men in 
the highest em ploym ent grade.
In 1997 Sir Donald Acheson was asked by the governm ent to lead an 
independent inquiry into health inequalities. The inquiry reviewed and 
summ arised the status and evidence of health inequalities in England and 
identified priority areas for the development of policies to reduce them. The 
inquiry found that, "Inequalities by socioeconomic group, ethnic group and 
gender can be dem onstrated across a wide range of measures of health and 
the determ inants of health" (Department of Health, 1998), page 17).
Reducing the widening gap in health outcomes experienced by the UK 
population has become a primary objective of the present government. To 
understand how  health inequalities can be reduced it is necessary to explore 
the m ethods for their manifestation in society and then consider how  social 
m arketing can act as a suitable vehicle to incite behaviour change. For this 
reason the next section reviews the different models of health inequalities 
presented in UK research. This will provide an understanding of the complex 
challenges social marketers face when needing to consider behaviour change.
2.3.2 M odels o f health inequ alities
The three reports described in the previous section; the Black Report, The 
W hitehall Study and the Acheson Review, laid the foundations for the
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developm ent of four accepted models of health outcomes and their related 
determ inants (Bartley, 2004).
The first model explores the influence of the presence or absence of material 
wealth and its associated level of deprivation. Material factors such as poor 
housing, occupational hazards, unemploym ent or environm ental factors such 
as exposure to air pollution for example will impact negatively on health 
outcomes, although often it is cited that people have no control over these 
variables and cannot help but be exposed to them (Shaw et al., 1999). A 
num ber of studies in the 1980s and 1990s investigated the use of different 
census variables acting as proxy measures of material deprivation:
Townsend Index of Deprivation (Townsend et al., 1988); Jarm an Index of 
underprivileged areas (Jarman, 1983,1984); Carstairs' Index (Carstairs and 
Morris, 1989,1991); Breadline Britain (Gordon and Pantazis, 1997), and more 
recently the Index of Multiple Deprivation (IMD) (DCLG, 2004). These 
m easures have been criticised in the literature because they are constrained 
by aggregating data to administrative units, creating containers of 
deprivation (Harris and Longley, 2002) and they are discussed in detail in the 
following literature chapter (Chapter 3).
The second m odel emphasises the importance of cultural behaviour on health 
outcomes, and was one of the central theses of the 2004 W anless report. It 
considers how  social norms and our social interactions and behaviours can 
shape and influence health outcomes. This model of inequalities has become 
incorporated into key policy initiatives. The Public Health White paper, 
"Choosing health: making healthy choices easier", recognises the need to 
strengthen and empower communities enabling them to make healthy 
choices (Department of Health, 2004). Interest surrounds the link between 
certain behavioural patterns and the underlying health inequalities that 
ensue. Twigg and colleagues (2000) noted the central importance of health-
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related behaviours to health promotion and the prom otion of enhanced 
population health, but despite this, debate still surrounds w hether health- 
related behaviours should be seen as a cause of health inequalities or the 
outcome of differences in the material circumstances between socio-economic 
groups (Shaw et al., 1999).
The third influential category of health inequalities is more contemporary, 
and has grown since the 1980s (Marmot et al., 1984, Berkman and Kawahci, 
2000). It is commonly known as the 'psycho-social' model of health 
inequalities and refers to the psychological effects of the experience either of 
the work, home or low social status. In the United Kingdom, Professor 
Michael M armot has led the research within the field of psychosocial health 
inequalities, with the renowned Whitehall Study I and more recently 
W hitehall Study II (Marmot and Brunner, 2005).
The final m odel describes the influence of the life-course on health 
inequalities. The rationale behind the life-course explanations of health 
inequalities incorporates the concepts of timelines. Incorporating the path 
from childhood, to adulthood and finally to old age. The three timeframes 
assist in the understanding of the processes that contribute to health 
inequalities through socio-economic disadvantage over an individual's 
lifetime (Graham, 2001).
W hilst each of these models or explanations of health inequalities are 
formidable in their own right, they do not provide sufficient explanation of 
inequalities in isolation. For this reason attempts have been m ade to produce 
an overall model of the factors influencing health, generally referred to as 
social determinants of health. The most widely referenced m odel of health is 
that produced by Dahlgren and Whitehead(1991).
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Figure 3: Model of health determinants
(Dahlgren and W hitehead, 1991)
This overarching model of health inequalities incorporates the four key 
explanations of health inequalities. It clearly illustrates the vast num ber of 
variables ranging from the individual to the group level that all contribute to 
the health of individuals. Although this model is widely accepted by health 
professionals, there are some limitations to its application. The m odel fails to 
highlight the intricate network and spheres of influence that each of the 
factors w ields upon health outcomes and it presents an individual central 
approach to exploring health inequalities.
Most health inequalities research and many health im provem ent strategies 
focus on two of the circles illustrated above: the inner circle investigates 
biological factors associated to the health of the individual and is 
encompassed by individual lifestyle variables such as diet, exercise and 
smoking. Emphasis in recent research and governm ent campaigns have 
focused on targeting individuals, but the efficacy of this approach is disputed. 
It is more effective to focus on social systems not just individuals (Blane et al., 
1996).
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The main premise of public health is to improve the health of populations, 
thus perhaps it is more appropriate to consider a model of health 
determinants that is population centric. Figure 4 illustrates the array of 
variables that may be considered when modelling the health of populations 
and individuals. The model presents a population centred view of health 
inequalities. It was developed by Friedman et al. (2002) and is in use by the 
Centre for Disease Control in the United States.
It is essential to have a comprehensive and coherent grasp of the different 
variables that interact to influence the health of a population. The focal point 
of the model is the overall health of the population of interest. The 
population's health in this model is represented by a num ber of significant 
variables or measures which include; the measure of disease, well-being and 
health status each of which are influenced by the surrounding variables. 
Aggregate measures within the model are attributes of the community,
Figure 4: Model of variables influendng population health
(Friedman et al., 2002)
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derived from individuals whilst ecological measures are not derived from 
individual data and represent contextual data.
One key dom ain in this population centric model is the influence of the social 
attributes of the community. Social attributes include understanding 
networks, cohesion, influence, support and social change. Evidence in the 
literature links informal social networks, social activities and participation in 
organisations with better health chances (Cattell, 2001) through social capital 
which is discussed at the end of the next section.
These social determ inants models of health inequalities are useful to have in 
m ind w hen reading about social marketing because they will influence 
considerably both the development and overall success of a campaign and 
how  it is implemented. They are also im portant when considering the 
developm ent of health outcome measures because the model used will 
inform the type of metrics developed.
2.4 Social marketing
Health inequalities research is concerned with exploring and explaining 
population differences in health status and outcomes, which as the social 
determ inant models often showed arise from health-harming lifestyle choices. 
A recent emergence in public policy is the increasingly im portant role that 
social m arketing will have of stimulating behaviour change. A natural 
consequence of this will be the reduction of levels of m orbidity in society and 
rising health status across all population groups, reducing gradients and 
absolute differences in health inequalities.
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The situational context of current policy with its emphasis upon empowering 
the population to take responsibility for their own health indicates a 
paradigm  shift in public health activities to encourage positive lifestyle and 
behaviour changes. The consequence of reducing negative lifestyle choices 
should ultimately achieve the policy goals of reducing health inequalities 
am ongst the population.
Social Marketing is one mechanism for expediting behaviour change in the 
population which is growing in popularity. One widely recognised definition 
of social m arketing is "the systematic application of marketing alongside 
other concepts and techniques, to achieve specific behavioural goals, for a 
social good" (National Social Marketing Centre, 2007). In the traditional sense 
"to do social marketing" means to apply the principles of m arketing theory 
commonplace in the commercial sector to encourage individuals to consume 
goods and services, bu t in this instance it is applied so as to encourage 
behaviour change related to health-harming lifestyles. The indicators 
developed in this thesis set out to inform this process, by identifying relevant 
sections of the population that would benefit from such initiatives.
It is believed by policy makers that through the application of appropriate 
social m arketing techniques, driven by local and national policy, aimed at the 
appropriate population sub-groups, positive behaviour change may be 
realised and by corollary a reduction of health inequalities achieved. Due to 
the importance of social marketing as an application area for the indicators 
developed in this thesis this next section briefly discusses w hat it means be a 
social m arketer and describes the existing framework for conducting such 
activities.
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2.4.1 D efin in g  social m arketing
There has been and still remains some debate surrounding the precise 
meaning of the term social marketing, which is briefly discussed in the next 
section, bu t in essence it refers to the application of commercial marketing 
techniques for public good. In this framework public good is an ethical notion 
applied to policy and decision making, where it refers to a m utually 
beneficial outcome for society and its population.
Andreasen writing in 2003 traces routes of social marketing to the American 
sociologist Weibe. In 1951, Wiebes' well cited paper rem arked upon the 
effectiveness of radio and TV advertising being so great that it should also be 
used to shape behaviour and habit patterns in areas of social responsibility 
and participation (Weibe, 1951, page 679). In essence Weibe raised the 
question, "W hy can't you sell brotherhood like you can sell soap?" using 
brotherhood as a reference for social causes. He observed the root of 
advertising as moving people into interaction with social mechanisms with 
respect to five m otivating factors: force, direction, adequacy and 
compatibility, mechanism, and distance.
The force refers to the predisposition of the audience and the motivation 
provided by the communication medium. The direction tells the audience 
where it can consummate its motivation, whilst the mechanism directly refers 
to implementation. If the advertising is adequate and compatible with respect 
to the audience then it will successfully enable the goal behaviour to be 
achieved. The fifth and final factor corresponds to the distance the audience 
m em ber believes m ust be travelled to reach the goal behaviour. This does not 
necessarily mean spatial distance, but is most often related to energy, effort 
and motivation. With all of these factors considered Weibe concludes that the
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seller of a social objective would be in a position, "comparable to that of a 
commercial sponsor" (Weibe, 1951, page 691).
This paper had two main outcomes. Firstly it led to the thinking that the 
harnessing of marketing principles and techniques for social objectives could 
prove beneficial for the public. Secondly the five factors advertising social 
objections provided the foundations for the conceptual social m arketing 
framework.
In 1969 Kotler and Levy released their seminal paper entitled, "Broadening 
the concept of marketing". In this paper the authors' contention was that, 
"m arketing is a pervasive societal activity that goes considerably beyond the 
selling of toothpaste, soap, and steel. .. .Political contests rem ind us that
candidates are marketed as well as soap No attem pt is m ade to examine
w hether the principles of "good" marketing in traditional product areas are 
transferable to the marketing of services, persons, and ideas" (Kotler and 
Levy, 1969, page 10). The conclusion of the paper is that all organisations: 
public, private and non-profit have the potential to benefit from traditional 
business m arketing tools.
Two years later in 1971, Kotler and his colleague published another article, 
exploring the application of social marketing as an approach to planned 
social change. This was based on their belief that social m arketing provided a 
prom ising framework for planning and implementing social change (page 3). 
Building upon previous work and by using the five factors of advertising 
presented by Weibe, they presented the first formal definition of social 
m arketing. Defining it as, "the design, implementation, and control of 
program s calculated to influence the acceptability of social ideas and 
involving considerations of product planning, pricing, communication, 
distribution and m arketing research" (Kotler and Zaltman, 1971, page 4).
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A num ber of authors (Hastings and Haywood, 1991,1994, reiterated by 
Andreasen, 2003) highlighted the difficulties with this and subsequent 
versions of this definition. Andreasen (2003) noted that it proved troublesome 
for health professionals to understand because m any health practitioners saw 
little difference between this and existing work they carried out.
Thus in 1994 (and 2003) Andreasen proposed a new definition of social 
marketing. "Social marketing is the application of commercial marketing 
technologies to the analysis, planning, execution, and evaluation of program s 
designed to influence the voluntary behaviour of target audiences in order to 
improve their personal welfare and that of the society of which they are a 
part" (2003, page 296). This definition ensures that there is no confusion with 
regards to education and attitudes but states specifically that its m ain goal is 
to influence behaviour change.
Hastings and Saren (2003), UK academics conducting research w ithin field of 
social m arketing, largely agreed with Andreasen7s redefinition of the term 
social m arketing. But to further the field they proposed that future 
application of social marketing should incorporate critical m arketing and 
social exchange theory within the agenda to further its efficiency and 
application. They observed (Hastings and Saren 2003, page 306) that in the 
UK today, social marketing theory and practice is developing tow ards more 
complex and ambitious modes of analysis and understanding. The social 
m arketing definition most widely adopted in the UK, and used in practice, is 
the more recent one provided by Andreasen (1994, 2003). The importance of 
social marketing re-emerged in late 1990s as the result of its incorporation 
into Government Strategy documents.
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As identified in section 2.2 the current public health agenda in the UK was 
laid out in the 2004 White Paper: Choosing health; making healthy choices 
easier. The driving force behind this strategy was a cross-government drive to 
reduce poor health outcomes and inequalities, and by corollary improve 
health and prevent disease. One of the main objectives of the white paper was 
to enable people to take responsibility for their own health and through 
provision of support for these choices health outcomes should have more 
favourable conclusions.
The White Paper discussed the healthy choices and good health in the sense 
of positive commodities. Paragraph 8, page 20 (DOH, 2004) discusses the 
requirem ent to create a demand for healthy choices by noting that,
" ...A  wide range of lifestyle choices are marketed to people, but health itself 
has not been marketed. Promoting health on the principles that commercial 
markets use -  making it something people aspire to and making healthy 
choices enjoyable and convenient -  w ill create a stronger demand for health 
and in turn influence industry to take more account of broader health issues 
in what they produce".
This clearly aligns social marketing as a priority in m odern health care. As 
observed by Hastings and McDermott (2006) the new public health agenda 
prim arily driven by government policy has led to the formation of the 
National Social Marketing Centre of Excellence (NSMC) and the 
commissioning of the first major review of social marketing to be led by the 
National Consumer Council (NCC). This new organisation has adapted the 
definition presented by Andreasen (1994, 2003) and specifically quotes the 
definition of social marketing as defined by French and Blair-Stevens (2006, 
page 8). It is the:
"the system atic application of marketing, alongside other concepts and 
techniques, to achieve specific behavioural goals for a social good". The centre 
also provides a specific definition of social marketing w ith  respect to health,
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"the system atic application of marketing concepts and techniques, to achieve 
specific behavioural goals, to improve health and reduce inequalities" (French 
and Blair-Stevens, 2006, page 8).
The health specific definition of social marketing highlights some of the key 
objectives of the public health white paper (DoH, 2003) and arose from the 
strategic review of social marketing for health promotion in England, 
conducted by National Consumer Council (NCC) in 2005. This review 
acknowledged the potential social marketing techniques had to inform the 
development and implementation of future health prom otion activities. The 
review identified five key findings:
1. Social marketing can significantly improve impact and effectiveness 
w hen applied systematically;
2. There is potential to use available resources and mobilise assets 
more effectively;
3. Current approaches are unlikely to deliver the required policy goals. 
Leadership and effective co-ordination are keys to success;
4. Social marketing capacity and capability across the w ider public 
health system is currently underdeveloped.
5. The importance of integrating effective research and evaluation into 
the developm ent of programmes and campaigns to maximise its value.
As docum ented by French and Blair-Steven (2006, page 29),"In June 2006 the 
governm ent accepted the recommendation of the review that social 
m arketing should be used to guide all future health prom otion efforts 
directed at achieving behavioural goals, and it has begun to adopt a national 
approach to systematically applying social marketing principles to guide its 
efforts".
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2.4.2 Fundam ental princip les o f social m arketing
Social M arketing in its current guise has been growing in the UK since the 
late 1990s. The strategic review of social marketing in 2006 in the UK health 
sector assisted in highlighting its untapped potential w ith application to 
changing health behaviours. The review ultimately led social m arketing to be 
placed firmly on the policy agenda, because of its potential to assist in 
reducing health inequalities. So whilst we previously discussed the 
importance of social m arketing and its historical routes, this next section 
explores w hat it means to actually do social marketing.
In the traditional commercial marketing framework, m arketers are primarily 
interested in four variables: product, price, place and promotion. Indeed, 
these variables are widely recited in both marketing and social m arketing 
literature and are known colloquially as the four ps of marketing, an 
expression attributed to McCarthy (1968) by Kotler and Zaltman (1971). In 
future sections of this thesis the four ps are considered w ithin the context of a 
geodem ographic framework for social marketing.
Kotler and Levey (1969), whilst exploring the potential application of 
m arketing for public good (to influence behaviour such that positive 
outcomes are beneficial for society), identified a num ber of different types of 
products, show n in Table 2.
Table 2: The 5 types of products in traditional marketing
(after Kotler and Levey, 1969)
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The table of products Table 2 whilst recognising a num ber of different 
'products' fails to acknowledge the key purpose of social marketing 
according to its most current definition. In today's world of social m arketing 
there is no product in the sense of a tangible item, the main 'p roduct' for sale 
today is behaviour change. With regard to health this means transforming 
health-harming behaviours of population sub-groups into health-im proving 
behaviours.
Kotler and colleagues (Kotler et al., 2002, page 5) identified four types of 
objectives social m arketers wish their audience to achieve: accept a new 
behaviour, reject a potential behaviour, modify a current behaviour and 
abandon an old behaviour. With this in m ind it is w orth exploring the model 
of social marketing adopted in the UK. The four ps of m arketing provide a 
good starting point, but in reality they are a little restrictive and it is pertinent 
to adopt a broader approach for defining a social marketing model for 
health.
The social m arketing model proposed by French and Blair-Stevens (2006) is 
know n as the customer triangle model of social marketing (see Figure 5). It 
encompasses 7 key principles and concepts that are at the heart of all social 
m arketing campaigns and activities.
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Figure 5: The customer triangle model of social marketing
(source: French and Blair-Stevens 2006)
Within this consumer triangle the consumers (patients or clients) are placed 
in the centre. This is because they represent the core motivation for 
implementing social marketing. The principles suggest that in order to 
successfully reach the core consumer the surrounding 7 principles (Figure 5) 
should first be identified and then implemented. The principles are listed as 
follows: the consumer, insight, exchange, competition, behaviour and 
behavioural goals, intervention and marketing mix and finally audience 
segmentation.
Working from the centre of the triangle outwards the 3 principles to be 
followed are: insight, exchange and competition. The NSMC define insight as 
the,
"actionable insights that are able to provide a practical steer for the selection 
and development of interventions. To develop such insight means moving 
beyond traditional information and intelligence (e.g. demographic or 
epidemiological data) to looking much more closely at why people behave in 
the ways that they do, to exploring their motivations" (NSMC, 2006, page 
12).
It seems appropriate that geodemographics might have the potential to direct 
understanding of local neighbourhood insight.
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The principal of exchange is crucial to successful social marketing (and 
commercial marketing). Often the consumer has to invest time, effort or 
money, so it is essential that perceived benefits equal or exceed the perceived 
costs (Bagozzi, 1975). It is these costs which equate to the price component of 
the 4 ps of marketing. "The price of a social marketing product is the cost that 
the target market associates with adopting the new behaviour" (Kotler et al., 
2003, page 217).
As well as being im portant to social marketing, exchange theory is at the 
heart of commercial marketing (Rothschild, 1999). "Exchange theory assumes 
we are need-directed beings with a natural inclination to try and im prove our 
lot" (Hastings and Saren, 2003, page 6). For exchange theory to work social 
m arketers m ust ensure the "exchange involves the transfer of tangible or 
intangible items between two or more social actors" (Hastings and Saren, 
2003, page 6). The social actors in this instance are the consumer and the 
social marketer.
W hilst the NSMC identify social exchange as a key requirem ent in social 
marketing, its importance has not always been recognised or properly 
validated for 3 reasons (Hastings and Saren, 2003). Firstly, some social 
m arketers dispute the need for two-way exchange and believe m utual 
exchange contradicts the altruistic driver behind social marketing. Secondly 
for successful exchange all parties involved should be capable of 
communication and delivery, which may not always be the case in social 
m arketing exchanges. Finally successful exchange m ust deliver clear benefits. 
But these customer benefits in social marketing are often perceived as 
ambiguous. They request the customer to change some immediate 
pleasurable health adverse behaviour to a new behaviour which has some 
vague probabilistic positive health outcome, that may or m ay not be realised
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some time in the future, but certainly not in the immediate future (Rothschild 
1999). Social m arketing is focused on long-term goals as opposed to the short­
term instantly gratifying rewards of commercial marketing -  the hare and the 
tortoise.
Alongside insight and exchange, the customer triangle for social marketing 
recognises the importance of competition. The concept of competition is, "to 
examine all the factors that compete for people's attention and willingness or 
ability to adopt a desired behaviour" (NSMC, 2006, page 13). Both in social 
and commercial marketing identifying the competition is crucial, but its 
nature and composition are dissimilar.
Commercial m arketers are interested in achieving sustainable competitive 
advantage and use a num ber of mechanisms in order to achieve this. For 
example they often define the competition and analyse it using the views of 
the consumer (Hastings, 2003). For a commercial organisation competition is 
considered to be, "Other organisations offering similar goods and services or 
services that satisfy similar consumer needs" (Kotler et al., 2002, page 10).
In contrast social marketers are in the business of selling a behaviour change 
so competition is characterised differently. In social m arketing competition is 
m ost often the, "current or preferred behaviour of the target m arket" (Kotler 
et al., 2002, page 10). What is meant by target m arket will be discussed in 
more detail later in this section, but refers to the section of the population 
trying to be reached. Recognising the preferred behaviour as competition is 
crucial.
Rothschild (1999) stresses the importance of recognising competition w ithin 
social marketing objectives. "Free choice, apathy, and inertia are powerful 
competitive forces that often are ignored... there is always competition. For
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every choice there is an alternative: to be or not to be, to binge drink or drink 
in moderation" (Rothschild, 1999, page 28). The nature and importance of 
competition in social marketing is well documented in the literature 
(Rothschild, 1999, Hastings, 2003 and Clay Wayman et al., 2007).
The NSMC identify two types of competition that impact negatively on social 
marketing strategies: external competition and internal competition.
External competition corresponds to those organisations that deliberately 
promote negative health impacting behaviour. An example of an external 
competitor to an existing social marketing campaign would be British 
American Tobacco targeting smokers who are trying to quit. External 
competition is not directly associated to the customer whereas internal 
competition is associated directly to the customer. It relates to the, "power of 
pleasure, enjoyment, risk taking, habit and addiction that can directly affect a 
person's behaviour" (NSMC, 2006, page 13).
Figure 6: The customer triangle model of social marketing
(French and Blair-Stevens 2006)
Returning to the customer triangle we now move onto the principles 
documented around the perimeter of the triangle (highlighted in red in 
Figure 6): clear behaviour goals, understanding the customer through 
consumer research and being theory-based and informed. Achieving 
behaviour change in population groups is a challenging, complex and
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comprehensive process. Social marketing campaigns m ust be designed and 
planned with a specific behaviour objective(s) in mind (Kotler et al, 2002, 
page 143). Furthermore in the current policy climate, behaviour changes 
m ust be measurable and for this reason behaviour objectives are categorised 
into two types; knowledge objectives or belief objectives. Often consumers 
need to have both knowledge (information and facts and/or a belief (values, 
opinions or attitudes) to be empowered to change behaviour.
Knowledge objectives such as statistics and facts relating to the behaviour 
change will engage customers by motivating them, and belief objectives 
ensure the social m arketer identifies the positive and the problematic 
behaviours to understand the relationship between them and identifies 
patterns and trends over time and the influences of them (French and Blair- 
Stevens 2006). Understanding the knowledge and belief objectives for a 
behavioural change campaign will provide direction for developing 
appropriate strategies. French and Blair-Stevens (2006) also note that a 
successful campaign draws upon theory from a diverse set of professional 
disciplines. Theoretical underpinnings are essential but should not be applied 
like a w hitew ash to all campaigns but m ust be appropriately selected.
Another guiding principle of social marketing is known as m arketing mix. In 
commercial m arketing this is a concept we visited previously as the four p 's 
of marketing: product, price, place and promotion. "The product should be 
positioned to appeal to the desires of the target m arket to improve their 
health or prevent injuries more effectively than the competing behaviour the 
target m arket is currently practicing" (Kotler et al., 2002, page 7). To achieve 
the identified social marketing goal a variety of interventions can be 
strategically adopted.
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Social marketing begins and ends with a focus on the individual w ithin 
their social context (French and Blair-Stevens 2006). Understanding the 
consumer is critical to success. Like the commercial branch of m arketing local 
customer knowledge is gathered to gain insight. This ensures a bottom -up 
approach driven by the health needs of the community and avoids top-down 
strategically driven campaigns that are ignorant of the customer. Before 
customer research can be conducted it is first necessary to identify the target 
audience of the campaign, a critical step for successful campaigns. The theme 
of this is central to the thesis which leads us to the seventh principal of the 
social marketing triangle not yet discussed is the necessity to develop a 
segment approach.
Because social marketing represents a paradigm  shift in policy, it is unusual 
for health practioners to actively conduct targeted campaigns and the use of 
segmentation m ethods are rare, with the exception of identifying ethnic 
groups using census data. As described by Kotler and colleagues selecting the 
appropriate target audience requires the identification of "a set of buyers 
sharing common needs or characteristics that the company decides to serve" 
(Kotler, 2002, page 116). They go on to suggest a 3 step process for selecting 
target markets: Segment the market, evaluate the segments and choose one or 
more for targeting. There are a number of benefits that m arket segmentation 
can add to the social marketing process. Firstly it provides a m echanism for 
tailoring interventions by need. Secondly the effectiveness of an intervention 
is increased. Thirdly resource allocation is directed which increases the 
likelihood of more successful results. Fourthly, through understanding the 
target market, social marketers are better able to develop evidence based 
strategies.
Of the social marketing principles, the step of selecting the target audience is 
crucial; who are the people with the greatest need? Flow do you understand
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their intrinsic motivations? Identification of the most relevant target 
audiences and ensuring interventions are suitable for their health needs will 
enable inroads to be made on tackling existing health inequalities in the UK. 
This review has highlighted the need to implement policy suitable indicators 
incorporating geographical and population differences in potential health 
needs and inequalities.
2.4.3 Social capital
The previous section highlighted that since the 1960s there has been a 
paradigm  shift in the conceptual boundaries of m arketing (Glenane- 
Antonaidis et al., 2003). Researchers began to consider the application of 
m arketing principles within a social setting, ameliorating negative behaviour 
change to benefit the public and improve health outcomes. But the marketing 
of behaviour changes does present difficult challenges to health professionals: 
as noted previously the delayed arrival of the rewards, the am ount and type 
of competition, the form of social exchange required and cultural and social 
norm s of society all contribute to reinforcing established behaviour patterns.
Some of these inhibitors to behaviour change are brought together by the 
notion of social capital. Here social exchange, cohesion, netw orks and 
relationships are considered in the context of a type of capital, a set of 
resources relating to the society. The last 25 years saw an explosion in the 
growth of research surrounding social capital, its theoretical fram ework and 
its impact on society, communities and individuals. The recent growth is the 
reason the social capital framework is considered to be the most popular 
export of sociological theory in recent time (Portes, 1998). It encapsulates the 
belief that involvement and participation will lead to positive consequences 
both for the individual and the community.
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Most widely known is the work of Putm an who explored America's declining 
social capital by investigating the disengagement of Americans from 
traditional organised civic associations. Writing in the Journal of Democracy 
Putm an (1996) explored America's declining public participation w ith 
relation to civic actions such as voter turnout, active parent-teacher 
associations and the decline in organised bowling leagues despite the fact that 
more Americans bowl now than ever before. During the two decades 
between 1970 and 1990 voter turnout in the American political elections 
declined by almost a quarter. He said this represented a disengagement from 
community affairs by Americans. Putm an's perspective on social capital 
concentrates on the social norms and values of communities and is mostly 
applied at that level of abstraction. Whilst this is one of the most frequently 
cited pieces of literature, it is not the only perspective. Alternative views on 
social capital will be explored in the following sections.
2.4.4 Theoretical roots o f social capital
Putm an (1996) attributes the m odern social capital framework to James S 
Coleman (within the American group of sociologists), bu t the roots of 
contem porary social capital theory can be traced to classical sociologists such 
as Durkheim, Marx, Weber and Simmel (from Baum and Ziersch, 2003; 
Woolcock, 1998). Whilst it is beyond the scope of this literature review to 
appraise in detail classical sociology, it is relevant to focus on some im portant 
and relevant aspects; positive solidarity, social exchange theory and social 
consciousness.
A first key figure is Durkheim, a French sociologist (1858 -  1917) whose work 
on the linkage between society and health made a considerable contribution
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to this research field. He published four key works in his lifetime; "The 
division of labour in society", "The rules of sociological m ethod", "Suicide" 
and "The elementary forms of the religious life". Durkheim 's work, "The 
Division of Labour" proposed that society is held together by the division of 
labour. Individuals are dependent upon each other because they each 
specialise in different types of work. This leads to the notion of positive 
solidarity that simultaneously binds individuals to society and creates a 
dependency of the individual upon society (Durkheim, 1964). This implies a 
positive collectiveness of individuals in society which influences the way in 
which people interact w ith each other.
In another of Durkheim 's works he investigated the social causes that 
influenced the suicide rate (proportion of suicides per total population). He 
theorised that suicide rates were essentially the result of the level of social 
integration of different groups and their participation in organised religion 
(Jones, 1986). A key objective of Durkheim 's research into suicide was the 
explanation of individual mortality as a function of social dynamics, although 
the research was subject to the ecological fallacy (see section 3.5.4). As 
Berkman and Glass (2000) identify, this publication essentially provided the 
building blocks for understanding the role of social integration and health 
outcomes. Portes (1998) identified that Durkheim 's emphasis on group life 
was an antidote to anomie and self destruction and represents the notion of 
group participation.
Ritxer writing in 2000 suggested the essence of W eber's work, "Economy and 
Society" explored the theory of social actions and how individuals behave 
w hen they encounter each other. It introduced the three components of social 
action: subjective meaning, social relationships and stable content. His work 
suggested that when individuals respond to one another the responses have
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expected and usual patterns which enable the development of social 
relationships
Each of the classical sociologists highlighted the need to investigate the 
relations between society and individuals and their associated activities to 
understand the related impact and behaviour. The theories of social 
consciousness, social exchange and solidarity are linked to the classical 
sociologists of the eighteenth and nineteenth centuries and are rooted in 
economics, sociology and politics. They form the building blocks for m odern 
social capital theory.
There are two main theorists who are responsible for the m odern social 
capital framework; Bourdieu and Coleman. Bourdieu focused on the benefits 
that individuals acquire through participation in civic organisations 
proposing that individuals profit from group membership (Bourdieu, 1984). 
His work identified two elements of social capital theory. The first element 
suggested that social relationships and networks enable individuals to claim 
access to resources possessed by their associates and the second element 
emphasised the quality and amount of resources available (Portes 1998). His 
work approaches social capital from a network viewpoint and places 
im portance on the individual within the network, exploring the connections 
betw een people.
In contrast Coleman (1988,1990) theorises social capital from the viewpoint of 
a group or community and places less stress on the social netw ork per se. 
Coleman explores the role of social capital to create hum an capital building 
upon the concepts of social action and rational action developed by Weber 
(Coleman, 1998). He notes that social capital is derived from the changes in 
relations among persons that facilitate action and places emphasis on group 
outcomes.
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2.4.5 D efin ition s of social capital
In the w ork of Bourdieu the term social capital is linked to the social network 
paradigm  with one central difference. While social capital corresponds to the 
actual features of social structures that enable the actions and behaviours of 
individuals (actors), by comparison social network analysis is concerned with 
the linkages both of and between these individuals.
For Bourdieu (1968, page 248) "social capital is the aggregate of the actual or 
potential resources which are linked to possession of a durable netw ork of 
more or less institutionalized relationships of m utual acquaintance and 
recognition". In contrast Coleman followed later by Putm an considered social 
capital to be the combined value of relations of individuals, communities or 
societies. It is described by Putman (1996, page 66) as the features of "social 
organization such as networks, norms and social trust that facilitate 
coordination and cooperation for m utual benefit. From this view point social 
capital enhances the benefits of investment in physical and hum an capital". 
Social capital is "a variety of entities with two elements in common: they all 
consist of some aspect of social structures, and they facilitate certain action of 
actors -  w hether persons or corporate actors -  w ithin the structure"
(Coleman, 1998, page 98).
In essence there are two common features spanning all of the definitions. 
Firstly social capital is a concept external to individuals. It relates to and is 
applied at the society level. It is germane to the neighbourhood and society 
level, meaning it is an ecological construct. Secondly, a concept that bridges 
all the definitions of social capital is that they all incorporate a sense of public
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good (Berkman and Kawahci, 2000). It is a resource of rational agents needing 
to coordinate for m utual benefit (Woolcock, 1998).
2.4.6 L evels, types and forms of social capital
There are three different types; bonding, bridging and linking (Jochum et al.,
2005). Bonding social capital incorporates the relationships between 
individuals that reinforce exclusive identities of hom ogenous groups (Harper, 
2001, Khan and Muir, 2006). Putnam (2000) gave one example of bonding 
social capital whereby culturally similar people for exclusive organisations 
that inhibit integration with what are considered 'outsiders'. This type of 
capital is supportive to its members but often exclusionary to outsiders. 
Bridging social capital encompasses weaker inclusive ties that are associated 
w ith more distant relationships and networks that bring people together 
(Putnam, 2000).
The third type of social capital is linking capital. Linking capital corresponds 
to the pow er relations between groups and individuals in different positions 
of authority or society (Harper, 2001; Jochum et al., 2005; Khan and Muir,
2006). This can be extended to include the ability to leverage resources 
beyond the immediate community (Woolcock, 1998). Bonding and bridging 
social capital are applied to horizontal (peer) relations whereas linking capital 
introduces vertical relations between larger groups and organisations, as 
sum m arised in Table 3. "Bonding social capital constitutes a kind of 
sociological superglue, whereas bridging social capital provides a sociological 
WD-40" (Putnam 2000 page 19). Bridging and linking types of social capital 
are particularly relevant to debates around participation and governments 
because they can be associated to the different types of communication 
(Jochum et al., 2005).
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Table 3: The three types of social capital
(Jochum et al., 2005)
It is these different forms of social capital that are often charged with 
positively contributing to society. It is believed to be a fundam ental variable 
for various health outcomes (Subramanian et al., 2003; Bolina et al., 2003). It 
affects life expectancy and mortality (Kawachi and Kennedy, 1997), teen birth 
rate (Gold et al., 2002), and mental health or suicide (Araya et al., 2005). It has 
also been linked to crime (Kawachi and Kennedy, 1999; Sampson et al., 1997), 
economic developm ent (Woolcock, 1998) and urban regeneration (Hibbitt et 
al., 2001).
2.4.7 C riticism s of social capital
Despite the large body of evidence and literature that supports the notion of 
social capital as a positive concept, there are many criticisms of the idea. The 
criticisms range from the lack of consensus on the theoretical definitions and 
terminology (Portes, 1998; Woolcock, 1998; Lochner et al., 1999), to the lack of 
standard measures (Lochner et al., 1999; Gaag and Snijders, 2004) which lead 
to different results from empirical analysis of social capital. Hawe and Sheill
(2000) proposed the case that social capital is just another form of social
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support, and suggested that efforts made specifically to increase social capital 
by health prom oters were redundant in light of other standard practices of 
prom oting problem-solving capabilities. Perhaps social capital is a by­
product of social action.
Alongside the more theoretical critiques some researchers have identified the 
negative effects of social capital from a practical view in society. Social 
capital, particularly in its bonding form can be exclusionary and lead to 
community isolation, social exclusion and the negative benefits of strong 
norms and reciprocity (Bauder, 2002; Baum, 1999; Portes, 1998).
The research is biased towards the positive consequences of social capital 
w ithin society. There is very little emphasis or quantitative analysis that 
formulates the notion that social capital can contribute negatively to society 
and have detrimental effects on health, crime and wellbeing as well as 
impacting economic development (Portes, 1998). The homogenous and 
exclusionary nature of the bonding form of social capital often results in 
extreme negative consequences and development of insular communities and 
groups that limits integration and demands conformity.
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2.5 Chapter summary
If the population centric model of health determinants is considered once 
again (see section 2.3.2), one key domain was the influence of the social 
attributes of the community. It is therefore pertinent to appreciate that the 
social attributes which are important for the success of the behaviour change 
programmes that run through social marketing can also be the social facts 
Durkheim sought to define. Social attributes include understanding 
networks, cohesion, influence, support and social change, together w ith social 
behaviours and lifestyles. Evidence in the literature links informal social 
networks, social activities and participation in organisations w ith better 
health chances (Cattell, 2001), whilst some researchers observe the negative 
influences of social capital and its damaging effects on health (Baum, 1999).
The theory and m easurement of social capital is still evolving and frequently 
debated, but it is still the most successful export of contemporary Sociology. 
Social space is composed of social, economic and cultural capital interacting 
at different levels and with different volumes for different geographical 
spaces over different time periods. If research could facilitate the 
understanding of inequalities and health status/outcomes in social space it 
w ould provide im portant contexts to a complex problem.
This first chapter of the literature review was interested in the policy context 
which provides an important frame for guiding research w ith real world 
application. Any understanding of health inequalities in the policy 
environment needs to recognise the importance of inequalities and their 
associated gradients in the population, meaning it is not appropriate to 
simply look at the absolute differences between rich and poor, healthy and 
unhealthy. Analysis and its resulting policy m ust consider the spectrum  of
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inequalities across all population sub-groups resultant population gradients. 
The review of exiting models of social determinants of health helped gain 
understanding of the central elements that are part of the causal path of poor 
health status in populations and the different models indicated the 
importance of both the individual and there associated group.
W ithin the policy review, social marketing was identified as a re-emerging 
framework for delivering positive behaviour change impacting to increase 
health status of population sub-groups. The consequence of this naturally ties 
in with the priorities of tackling health inequalities that were identified. The 
main principles of commercial marketing are still applicable to socially 
responsible marketing which has been pioneered by social marketing 
practitioners. The process of which places emphasis on understanding the 
principles of product, price, place and promotion together with the 7 tenets of 
social marketing proposed by the NSMC to understand existing patterns of 
consumer behaviours. Inevitably these lend themselves particularly well to 
geographical analysis and segmentation to explore the most likely 
behavioural patterns for population sub-groups. This in turn leads 
organically to the requirement to identify differing health needs of differing 
population sub-groups. The forthcoming chapter considers these findings in 
more detail and turns to exploring how existing measures of health need are 
developed and used. To this end the next chapter includes a comprehensive 
review of geodemographic classifications.
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Chapter 3 
Literature Review
Part 2: Measuring health needs 
and expectations
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3 A review of existing measures of health needs
The first chapter of this literature review identified the policy context within 
which this research fits. It then identified two theoretical backgrounds based 
on the types of models of social determinants of health, both of which are 
motivators for the existing policy. It then looked at the practical application 
areas into which this research will feed; health inequalities and social 
marketing. This next section explores existing research into how health 
inequalities, through the measurement of health outcomes/status, can be 
identified and targeted. This chapter starts with a brief appraisal of 
commonly used spatial and aspatial m easurement techniques, and then 
considers in more detail the principles behind geodemographics and how 
they are currently used for measurement in the public sector.
Despite enorm ous improvements in technology and advances in material 
production, the effectiveness of public services delivery such as education, 
health and housing has not improved at the same rate as changes in material 
standards of living. As identified in the Wanless report (2002), standards of 
health service delivery have fallen behind other countries and the rise in 
m orbidity and mortality related to diseases of comfort places even more 
pressure upon strained resources. Due to the recent decline in health service 
delivery, the presence of health inequalities and inequitable levels of local 
health outcomes, it is becoming increasingly im portant to develop robust 
indicators of health outcomes. If population groups in need of targeted health 
initiatives are identified and the level of need assessed, health professionals 
will be best placed to tailor their services to ensure they are equitable, 
efficient and, most importantly, successful.
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Analysing and identifying population sub-groups with the largest disparities 
in health outcomes has become a priority for social marketers and health 
professionals alike. Identifying and reducing adverse health outcomes caused 
by diseases of comfort and health-harming behaviours is an im portant 
element of current policy and is important for reducing local and overall 
national disparities of health outcomes, by corollary the prevention of 
diseases of comfort has the potential to contribute to the freeing up  of vital 
and rationed services and consequently help improve overall service 
delivery. But the complexity associated with identifying these types of health 
needs is evident in the literature. It is difficult to anticipate variation in 
characteristics of social-economic and lifestyle patterns of different 
population groups using existing health datasets. This is because m any 
operational health datasets do not hold detailed information w ith any 
acceptable level of consistency or accuracy, and because of these 
m easurements of health impacting behaviours related to lifestyle choices are 
rarely found at local levels of spatial aggregation. One of the paradoxes of 
local health care needs assessment is that data collected by general 
practitioners are not made available to PCTs for secondary analysis, because 
of the statutes of the 1998 Data Protection Act (OPSI, 1998) and laws relating 
to medical confidentiality (GMC, 2004) which protect data relating to the 
individual. The repercussions of this have led to a rise in the num ber of 
techniques and secondary surrogate datasets used to m easure patterns and 
synthetic patterns in health inequalities and health needs some of which are 
discussed next.
3.1 Composite summary measures - area based deprivation 
measures
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There are a num ber of existing estimation methods which predict prevalence 
of health related behaviours for small areas or that use proxy indicators for 
health outcomes and inequalities. One such proxy indicator considers the 
relationship between health inequality and deprivation through the creation 
of composite measures of deprivation to predict neighbourhoods of health 
need based upon levels of deprivation.
In both the models of social determinants of health presented in 2.3.2, it was 
evident that many compositional (individual) and contextual (group) factors 
interplay, giving rise to poor health outcomes. Such contextual factors include 
income and its close association with deprivation. But we m ust remember 
that deprivation is a controversial and elusive concept (Boyle et al., 2002), 
because its definition has been and still is contested. For the purpose of this 
literature review the notion of deprivation describes accessibility to material 
necessities for example adequate food and heating as well as social facilities 
affecting individuals, households, families, groups and institutions 
(McCulloch, 2001; Hirschfield et al., 1994).
It has become commonplace for health and other public sector professionals 
to use deprivation measures as proxy indicators for locating geographical 
areas w ith predicted poor health outcomes amongst the residential 
population. So w hat are they? Deprivation indices m easure the proportion of 
households in a defined small geographical unit w ith a combination of 
circumstances indicating low living standards or a high need for services or 
both (Bartley and Blane, 1994). They are used to identify areas of relative 
concentration of material disadvantage, particularly in the absence of 
personal data (Slogett and Joshi, 1994). They reflect different aspects of living 
standards, personal, physical and mental conditions, local and environmental 
facilities, social activities and customs.
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Throughout the 1980s and 1990s deprivation measures were in abundance 
and their construction and quantification became largely a statistical exercise. 
Most of the measures developed at that time utilised census attributes 
aggregated to small spatial areas. Variable distributions over spatial units 
needed to be consistent with preconditions for applying multivariate 
techniques so they were often transformed (ensuring variables approach a 
Norm al distribution) and standardised (variables are scaled to make certain 
different variables have the same range) (Martin, 1996). The table below 
appraises some of the significant measures used throughout the 1980s and 
1990s and the most commonly used measure at the time of writing.
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Measure Purpose of Indicator Method Limitations
Townsend
Measure
Conceptualises poverty 
as a series of 
deprivations both 
material and social, 
where resources are so 
seriously below those of 
the average 
individual/household 
that the poor are in 
effect excluded from 
ordinary living patterns, 
customs and activities 
(McCulloch, 2001).
It is an un-weighted 
transformed 
combination of four 
census variables.
Townsend index has an urban bias 
and input variables are now too 
dated and not reflective of 
deprivation.
Jarman Index of 
Underprivileged 
Areas (UPA 
Score)
Designed to consider 
geographic variations in 
demand for Primary 
Care Services.
It was based on a 
survey of 100 London 
GPs and their subjective 
comments on social 
factors among the 
patients who most affect 
their workload. It uses 8 
census variables at ward 
level. It is standardised 
against an average.
Not originally constructed to 
measure deprivation.
Better at defining inner city 
deprivation because it includes 
factors like overcrowding and 
ethnicity (PAT 18).
Bias towards London (Talbot, 
1991).
Two of the highest rated factors: 
proportion of population over 65 
and transport difficulties, were 
dropped because they were 
already accounted for in the 
existing GP remuneration scheme.
Carstairs
deprivation
measure
Developed to assess 
Scottish health data 
analysis.
It uses 4 variables.
Three are the same as 
the Townsend index, the 
forth variable looks at 
heads of households in a 
particular social class: IV 
or V.
Lack of theory surrounding choice 
of variables.
Breadline
Britain
Consensual measures of 
poverty, based on what 
people themselves 
understand and 
experience as the 
minimum acceptable 
standard of living 
(Galobardes et al., 
2006).
The index predicted 
poor households by 
using variables from the 
survey that are also 
present in the 1991 
census. It is a mixture of 
data sources with 
variable provenance at 
the local level.
There is a high degree of inter­
correlation between the alternative 
measures. This implies that the 
differences in design are small in 
comparison to the intrinsic 
differences of disadvantage and 
health care they are measuring 
(Field, 2000). Furthermore, 
associations between national 
surveys and census variables are 
imputed at the local level
The IMD2000/ 
2004/2007
The ID2004 /2007 (and 
ID2000) were based on 
a multiple indicator, 
domain structured, 
approach to the 
measurement of area 
based deprivation, 
providing a basis for 
policy making (DCLG, 
2004, 2007).
Makes use of data on 
persons or households in 
receipt of various 
government benefits 
made up of 6 domains 
(income, health and 
disability, education, 
skills and training, 
housing and access to 
services).
Undetermined relevance of 
variables in each domain to 
phenomena being measured.
Each domain is given a weighting 
-  unclear evidence on why 
weightings chosen.
Arbitrary rankings of areas ranked 
in the inter-quartile ranges, 
therefore can only discriminate 
between the most and least 
deprived geographical areas.
Table 4: Table of commonly used measures of deprivation in UK
It is apparent that different conceptualisations of deprivation lead to different 
geographical representations of its physical and social conditions and as
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observed by Harris and Longley (2002) the way in which it is conceived 
determines the way in which it is measured. Table 4 outlines the application 
and limitations of each of the 5 measures reviewed. Each of the indicators 
used a num ber of variable distributions aggregated to arbitrary census 
boundaries to apply a ranked index score for the unit of analysis. For the 
Index of Multiple Deprivation 2004 (IMD 2004) this is the Super O utput Area 
(SOA) of which there are 32,482 in England (a more detailed explanation of 
census geography is documented in Chapter 4).
If the distribution of data are analysed by area, as observed for both the 
deprivation indicators and the standardised mortality ratios discussed below, 
results will be influenced by choice of areal unit the analysis is perform ed 
upon. The choice of areal unit is critical due to its ability to be modified 
(Gatrell, 2001). As soon as areal units are used in reporting data and analysis 
the user faces the areal unit problem. Aggregation effects are associated with 
uncertainty about the scale required to represent a phenomenon (Martin et al, 
2002). A more detail discussion of the areal unit problem is covered in section 
3.5.4.
The areal units have considerable influence on the message. Indicators 
provided for large areal units at ward level do not always provide adequate 
detail. Thus, it is necessary to look at the smallest unit available for analysis. 
In term s of analysing Census data this equates to the Enumeration District 
(ED)/ O utput Area (OA) which is never smaller than 16 households and 50 
people, a general figure for urban areas. Even in this instance, the units of 
analysis often act only as containers of deprivation (Harris and Longley, 2002) 
and do not represent the complexity of compositional and contextual 
influences on health outcomes/status.
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Another limiting factor of deprivation indicators is associated w ith their 
ranking. They are designed to identify neighbourhoods experiencing the 
greatest levels of deprivation, so they are not effective at differentiating 
deprivation levels of middle ranking neighbourhoods. Also some health- 
harm ing behaviours or diseases are not strongly correlated w ith deprivation 
or income, as such conventional deprivation measures (such as those listed in 
Table 4) would not useful for exploring such diseases of comfort.
3.2 Standardised ratios
One of the most widely adopted techniques in the UK for predicting generic 
health needs is to create standardised ratios of service use or morbidity for 
different administrative units, according to age, sex or level of local 
deprivation. This type of measurement is commonly found in health analysis 
carried out by both the Department of Health and the Office of National 
Statistics.
Limitations arise from using age-sex standardised ratios of service use, 
because they fail to address three key factors that are critical to health service 
planning: need, dem and and usage. Simple age-sex standardised ratios of use 
do not account for actual health needs or demand because of the imperfect 
correspondence between service usage and health need. Variability in health 
outcomes can be ascribed to two main variable categories: composition and 
contextual. These are frequently used in the context of multi-level modelling 
where the variables correspond to units of analysis.
Compositional variables refer to the individual or the household for example 
the age and gender of the household whilst contextual variables correspond 
to differences arising from the group level attributes, for example the mean
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neighbourhood income of housing, which should not be reduced to an 
individual, for example absence of facilities in a neighbourhood. Age-sex 
standardised ratios reflect simple aggregations of isolated actions and do not 
incorporate more detailed compositional or contextual variables that 
influence health outcomes. What is more, Congdon (2006) suggests that 
because they are created using hospital data, it is likely that they confound 
health need with health supply.
The limitations of these age-sex standardised ratios were noted by Morgan et 
al. (1987) and were subsequently reiterated by Congdon (2006). Furthermore, 
aggregation of hospital utilisation data by administrative units may reflect 
different local coding practices at source hospitals or differences in referral 
rates and local policy mechanisms (Webber, 2004). Furthermore, if aggregated 
into small area extents, small sample numbers may invalidate the statistics. 
This thesis will explore whether geodemographic indicators fare any better.
3.3 Statistical and spatial statistical measures that can be 
applied to health need and outcomes
Other m ethods of predicting health outcomes and needs at the small area 
level m ay necessitate usage of complex spatially-enabled statistical 
techniques such as hierarchical or geographically weighted regression models 
to m anipulate data and present geographical variations in health outcomes. 
Currently the Office of National Statistics collates statistics on a num ber of 
health needs -  such as obesity, alcohol consumption and smoking prevalence 
-  each of which is measured using the Health Survey for England (HSE). 
These synthetic estimates of healthy lifestyle behaviours were produced by 
the National Centre of Social Research (NATCEN). The synthetic estimates
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combined individual-level data from the survey with 2001 Census data. They 
calculate expected prevalence based on population characteristics using a 
num ber of w ard level covariates as predictor variables w ithin a multi-level 
logistic regression model (Pickett et al, 2005). As we have already seen, census 
w ards are representative of an average of approximately 10,000 people, a unit 
of analysis that certainly does not accommodate local neighbourhood 
heterogeneity.
From a statistical viewpoint, a variety of regression techniques are most 
commonly applied to ascertain predictions of health needs. This is 
particularly common in epidemiology research. Complex hierarchical 
regression (multi-level) models and logistic models have been used for 
predicting health needs by studying individual epidemiological factors by 
incorporating simultaneously different levels of variables (e.g. family, 
neighbourhood, community) that influence the state of health (Rouz, 2003). 
Indeed there is a comprehensive research field that explores the application of 
multi-level models for epidemiology and modelling disease. It is beyond the 
scope of this thesis to conduct a comprehensive review of such models, bu t a 
systematic review of 25 studies can be found in a paper by Pickett and Pearl
(2001) and an introduction to such models is provided in Goldstein (2003).
One such example of applying a multi-level model to explain variation in 
hospital utilisation because of health need in England was developed by 
Congdon in 2006. He explored variations in multiple outcomes by 
considering their totals for populations by area and GP practice using a 
hierarchical modelling approach. The same author also applied logistic 
regression techniques to estimate prevalence of mental illness using 
population sub-groups identified in national survey data-The predicted risks 
were then applied to disaggregated populations for the spatial areas of 
interest (Congdon, 2006).
Page 88 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
In 2000 Twigg and colleagues analysed data derived from the Health Survey 
for England (HSE) and the 1991 Census in a multi-level model to predict 
health outcomes for fine scales. Using three levels of hierarchy, they 
attem pted to replicate the individual behaviour of smoking and drinking by 
nesting individuals first within postcode sectors and then w ithin local health 
authorities to produce ward-level estimates. They argued that "the 
simultaneously individual and contextual nature of the influences on health- 
related behaviour, provides the basis for the development of a new approach 
to the generation of small-area data on health-related behaviours" (Twigg et 
al., 2000, page 1111). The results of the multi-level model were then used to 
derive probability estimates of health-related behaviour for census wards, by 
predicting the proportion of people in an age-sex-marital status group who 
smoke.
Multi-level regression models (hierarchical / Bayesian models) can be a useful 
technique for ascertaining predictions at varying levels of a hierarchical 
structure such as patient- general practice -  prim ary care trust, but they are 
not w ithout their limitations. Often sample data contain small num bers which 
will skew the results, and often data are not available at the local level so 
predictions are m ade using aggregate data (the ecological fallacy).
In 2004, Asthana and colleagues also used the HSE to develop measures of 
relative class effect (RCE), for self-reported health. They used an adaptation 
of the location quotient concept (see below) to develop a m easure to assess 
the relative roles of age, sex, and social class as factors underpinning these 
gradients. They called this the "relative class effect" (RCE). The RCE was 
defined as the, "ratio of the amount that class specific prevalence rates would 
have to change to leave all social classes with an equal prevalence rate, 
compared with the extent to which age specific prevalence rates w ould have
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to change to leave all age groups with an equal prevalence rate" (Asthana et 
al., 2004 page 304). This highlighted the importance of acknowledging that 
inequalities in morbidity are not homogenous across different social classes 
and gender. This research was conducted at the national scale, so caution 
m ust be applied to making assumptions at the regional or local scale, again 
given the possible emergence of ecological fallacy.
In economic geography a location quotient is used to compare the local 
economy to the larger regional or national economy. It is a ratio expressing 
the industry 's share of the local economy compared to the industry 's share of 
the regional/national economy. They are used to determine the concentration 
of a particular type of industry.
In health needs analysis location quotient techniques have been adapted to 
produce a neighbourhood quotient model of health needs. This particular 
technique ascribed to health outcome measurement can be attributed to 
Webber (2004) and Webber and Longley (2003), who produce neighbourhood 
quotients of expected patterns of health needs based on different diagnoses 
produced by hospitalisation data. Webber (2004) took data from the national 
Hospital Episode Statistics (HES). By joining patient postcodes to a national 
geodem ographic classification he produced national demographically 
standardised ratios of expected hospital usage. He created ratios of the 
neighbourhood patterns of hospital usage per diagnosis which were 
compared to the England average per diagnosis. The ratios were stratified 
according to the geodemographic Type. They differ from traditional location 
quotients because they do not aggregate data into coarse geographic 
aggregations but rather gather strength through social similarities as defined 
using a geodemographic classification.
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Most recently spatial micro-simulation has been used to predict urban and 
regional populations and their variation in health outcomes. Micro­
simulation is concerned with the creation of large-scale datasets for the 
purpose of estimating attributes of individuals within households. Balias and 
colleagues (2006) have used multiple years of the population Census 
combined with the British Household Panel survey to create a range of 
conditional probabilities which are subsequently used to simulate population 
projections up to 2021, at the census ward units of analysis, which are likely 
to be too geographically extensive for social marketers to be specific enough.
More geographically centric methods are also evident in the literature which 
include the following methods: Geographically Weighted Regression (GWR), 
cluster detection, kernel density smoothing, spatial autocorrelation (Moran's 
I, Geary's C), Local Indicators of Spatial Association (LISA), spatial regression 
and even spatial filtering (a process commonly used in remote sensing) some 
of which will be discussed below in more detail. A review of some of these 
techniques and their application to public health data has been conducted by 
Chung et al. 2004.
Some of the techniques identified above are concerned with exploring the 
presence of spatial autocorrelation in a dataset: LISA, M oran's I and Geary's 
C. Spatial autocorrelation is a term used to consider data from locations 
spatially near to one another which are more likely to be similar than data 
from locations remote from one another (O'Sullivan and Unwin, 2002, page 
28). In other words near things are more similar than far things (and are 
therefore spatially correlated), known as the first law of geography (Tobler, 
1970), "Everything is related to everything else, bu t near things are more 
related than distant things) (page 236).
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The definition of spatial autocorrelation is, "The degree of relationship that 
exists between two or more (spatial) variables, such that when one changes, 
the other(s) also change. This change can either be in the same direction, 
which is a positive autocorrelation, or in the opposite direction, which is a 
negative autocorrelation", (AGI, 2007, online) The exploration of spatial 
autocorrelation in a dataset looks for non-independent observations in the 
spatial domain and can be assessed using a num ber of geo-statistical 
measures which determine either global or local spatial autocorrelation.
These indicators of spatial autocorrelation provide one mechanism for 
exploring Tobler's First Law of Geography to determine if data patterns really 
do exist.
Global m easurement of spatial association is typically explored by using 
either M oran's I or of Geary's C (Fotheringham et al, 2002) statistics. The 
M oran's I statistic is a weighted correlation coefficient often likened to the 
Pearson's Product Moment Correlation Coefficient used in conventional a- 
spatial statistics. Both statistics identify non-random data distributions at the 
global scale by comparing the statistic returned to expected values for the 
random  process. A comprehensive explanation of both statistics and their 
applications is detailed in O'Sullivan and Unwin, 2002, chapter 7). Their 
application at the global scale only indicates whether or not the overall data 
distribution is spatially auto correlated but what they do not explain is any 
significance in local variations, because of the specific local variation in health 
outcomes, it is critical to identify local data anomalies.
Local measures of spatial association are concerned w ith exploring the 
presence of geographical clustering at the local unit of analysis. Local spatial 
autocorrelation can be investigated using two common methods: local 
indictors of spatial association (LISA) statistics or geographically weighted 
regression (GWR). The LISA statistic was developed by Anselin (1995), and is
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the local equivalent of M oran's global I statistic. It explores the similarity of 
an area compared to its neighbouring areas, and then tests the strength of this 
relationship. As described by O'Sullivan and Unwin (2002, page 203), "LISA 
statistics are disaggregated measures of autocorrelation that describe the 
extent to which particular areal units are similar to or different from, their 
neighbours". They are exploratory statistics that enable the researcher to 
determine if an area differs unusually from its neighbour. A review of spatial 
statistics for health can be explored by reading Waller and Gotway (2004).
Geographically weighted regression enables local as opposed to global 
models of relationships to be measured and mapped. It does this by 
incorporating the local spatial relationships into a standard regression 
framework. It was a geographical statistical techniques developed in the 
1990s by Brunsdon, Fotheringham and Charlton (1998). Examples of GWR 
applied to the health domain and predicting health outcomes have been 
explored in a growing num ber of journal articles, but were first considered by 
the creators of the technique in an article published in the Statistician (1998).
In this article Brunsdon and colleagues applied the newly conceptualised 
GWR process to predict prevalence of long term limiting illness based on a 
num ber of compositional and contextual variables taken from the 1991 
Census.
This section provided a basis for identifying the common spatial and aspatial 
techniques used to explore and predict patterns of health outcomes, each with 
their own benefits and limitations. The most significant w ith respect to social 
marketing application is the scale at which they are m ade available, is often 
too large to identify the needs of specific homogenous population sub­
groups. Confounding this is the statistically complex nature of some of the 
m ethods GWR and (spatial) multi-level models ensure the techniques remain 
in academia and w ithin a small group of experts. In order to create effective
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and useful metrics that are accessible to a wider audience then simple but 
robust methods need to be investigated. Geodemographics as small area 
measures of socio-economic and lifestyle conditions may prove themselves 
useful for this task. The applications do not set out to find explanations for 
patterns, they do not attempt to consider causality, but they do provide 
population differences to be used for exploratory purposes and identify areas 
of further investigation. The research agenda of this thesis investigates the 
mechanisms through which geodemographics can provide a vehicle for 
exploring distributions in health outcomes related to lifestyle behaviour. For 
this reason this next section reviews the current research and thinking 
relating to geodemographics; what they are, how they have been used and 
their strengths and weaknesses.
3.4 Geodemographics
Regardless of the model used to explain health inequalities and or 
deprivation there appears to be an inherent hierarchical organisation and 
spatial dim ension to their determinant variables or factors; w ith variables 
interplaying at the level of the individual and the group: i.e. social patterning. 
The review of social marketing in the previous chapter noted the inherent 
geographical component within the traditional principles of marketing: 
product, price, place and promotion. This together with 7 principles that 
comprise the UK framework for social marketing: insight, exchange, 
competition, intervention, segmentation and behaviour. It seems that 
geodemographics used correctly with the most relevant data could be a 
useful tool for providing information and knowledge for a num ber of them.
The previous section identified an array of measures used to describe and/or 
predict the nature and pattern of health inequalities, deprivation or health
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outcomes. The techniques used changed in accordance to the availability of 
data at the time, the purpose for the analysis and the expertise of the user.
The next section discusses an alternative method, commonly used in 
marketing and finance, to identify different neighbourhoods and types of 
people: geodemographics.
3.5 What are geodemographics?
Studies of demography investigate both the individual and group 
characteristics to explore behaviour and lifestyle patterns, which fits in with 
the desire of the researcher to explore variations in diseases of comfort and 
other preventable diseases. The underlying principle upon which 
geodemographics are constructed considers that similar people live in similar 
types of neighbourhoods, go to similar places, do similar things and behave 
in a similar m anner as in the old adage; "Birds of a feather flock together".
The etymology of the word geodemographics come from two Greek words: 
geo (earth) and demos (people). The first geo is an abbreviated version of the 
w ord geography that is concerned with the arrangement of places and 
physical features of the Earth. The second word, demography, references the 
study of populations - placing particular emphasis on size, density, structure 
and characteristics. It is the study of people in relation to place, investigating 
the combination of demographic data and information w ith relation to their 
linkages in space. It is a term applied to the analysis of social and economic 
data in a geographical context (Johnston et al, 2000) and is commonly referred 
to as the analysis of people according to where they live (Sleight, 2004). It 
suggests that by knowing where someone lives, it is possible to say 
something about the characteristics of that person or group of people.
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Geodemographic typologies are a popular method for identifying different 
population groups used in the commercial sector; national demographic 
databases are routinely used in finance and marketing industries to classify 
both lifestyles and behaviours geographically. These typologies categorise 
individuals into different types and groups of people according to similarities 
in their socio-economic circumstances, lifestyles and behavioural patterns. 
They act as a segmentation tool for customers/patients. This enables more 
efficient, effective and exact marketing initiatives to be developed. In the 
private sector their use is not just restricted to marketing, they have been 
widely applied to assist survey design, retail planning as well as direct 
marketing (Harris et al., 2005). Using these typologies, the fields of finance 
and marketing are better placed to understand the profitability of different 
customers, the ideal location for new premises, the potential dem and for 
different products according to different locations and the people who should 
be targeted and correspondingly where these people live.
Longley et al. (2001) identified that geodemographics were and indeed are 
habitually used in business to provide operational, tactical and strategic 
context to decisions that involve the fundamental question, where? This 
allows m arketers to build knowledge about the place aspect of their 
campaigns. Recently the public sector has become interested in applying 
geodem ographic typologies to enhance understanding of population need, 
dem and and use of different services. Of late there has been a renaissance 
w ith respect to the application of geodemographics within the public sectors, 
which will be discussed in detail in section 3.5.3. There is a lot of potential for 
them to lend themselves quite naturally to social marketing.
The geographical context of 'Birds of a feather flock together," is provided by 
Tobler's First Law of Geography, which was first discussed in section 3. The 
law states that everything is related to everything else, but near things are
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more related than far things; the technical term is spatial autocorrelation (SA). 
The previous section noted that spatial autocorrelation quantifies the degree 
to which near and more distant things are interrelated, a phenom ena can be 
classified as either having positive or negative spatial autocorrelation.
Positive SA means similar values will appear together. As identified by 
(Harris et al., 2005), geodemographics inherently exhibit positive SA because 
residents in the same neighbourhood are more likely to possess similar socio­
economic and lifestyle characteristics.
3.5.1 Founding theory of geodem ographics
Both Harris et al.(2005) and Batey and Brown(1995) have detailed the 
developm ent of geodemographics from its theoretical beginnings; tracing it 
back to the Chicago school of urban sociologists in the 1920s. Much earlier in 
19th Century London, the philanthropist Charles Booth set out to produce a 
street-level poverty map of London, because he was unhappy with the 
existing quality of poverty measurement. He conducted a survey of life and 
labour in London during 1886-1903, using qualitative techniques such as 
focused interviews and observations (Figure 7).
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Figure 7: Booth poverty map
(LSE, 2006, online)
During this survey he interviewed many different types of Londoners and 
maintained fastidious notes describing the city street by street (LSE, 2006, 
online), as shown in Figure 7. He was able to develop a standard classification 
of London's streets based on his survey which classified the streets according 
to social class and income.
Moving slightly forward in time, during the 1920s urban sociologists and 
geographers were concerned with investigating the establishment of general 
principles about the internal spatial and social structure of cities (Batey and 
Brown, 1995). There were three principal sociologists; Burgess, Parks and 
McKenzie who set about investigating hum an behaviour in the urban 
environment. In 1925 Burgess set about dividing the city into a series of 
concentric rings, with each ring designated as a different land use zone which
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attracts different types of social groups. In Figure 8 the central zone is 
referred to as the central business district (CBD) where all the major transport 
routes emanate.
The Concentric Z one Model:
1. Central Business District ------------------------------- -
2. Transitional Zone -------------------------
"* Recent Immt&-ant Groups
— Deteriorated Houang
—Factories /  j r .
—Abandoned Buildings Y i  (  j r
3. Working Class Zone --------------------------- (1 ( C—Single Family Tenements
4. Residential Z o n e ---------------------------- -  ^  \  \  v  ^
—Single Family Homes
— Yards/Garages
5. Commuter Zone ---- ----------------------
— Suburbs
Figure 8: Burgess urban land use model
Data source: (Crime Theory, 1998, online)
These urban sociologists defined natural areas within cities; outcomes of an 
unplanned spatial sorting process of similar people through the operations of 
the housing market (Johnston et al., 2000). The natural areas are highlighted 
in Figure 8. Burgess and Parks then explored the relationships between urban 
characteristics and the social, economic and cultural characteristics of the 
population. This enabled exploration of the relationship between social 
control and competition.
The theory used for the urban land use model was based on the premise that 
as people struggled for scarce urban resources such as land, competition grew 
between different groups. This lead to the division of urban space into 
ecological niches or natural areas where people shared similar social 
characteristics because they were subject to the same ecological pressures 
(Brown, 2001).
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The model of urban land use, though simplistic in quality, was not w ithout its 
flaws, it assumed spatial separation of the work place and the home. It was 
also developed using information about American cities; its application to 
European cities was not always appropriate because affluent housing and 
higher social status was to be found in the centre of the pre-industrial urban 
areas in Europe. The model failed to acknowledge both the social and cultural 
dimensions of urban life and the political-economic impact of 
industrialization on urban geography (Brown, 2001).
The work begun by Parks and Burgess, developed into w hat is known as the 
field of Hum an Ecology, with research interested in the adjustm ents m ade by 
m an to his physical environment. Hum an Ecologists believe that people m ust 
be studied in their own environment. Batey and Brown (1995) noted that the 
grow th of H um an Ecology was stimulated by the increasing availability of 
data, particularly census tract data, when detailed population data become 
accessible.
During the 1950s Shevky and Bell in the United States developed a technique 
know n as social area analysis, making use of the available census data. The 
w ork was considerably influenced by the Chicago School of H um an Ecology. 
The key aim of their work was to relate measures of social change to the 
geographical structure of the city through the identification and description 
of areas based on their social characteristics. Thus, the technique of social 
area analysis linked urban social structure and residential patterns to 
economic development and urbanisation processes. The theory considered 
both social change and the definition of a complex social scale, enabling the 
identification of relatively homogenous areas with respect to housing 
conditions and the social environment, linking the changing urban society to 
residential differentiation within urban areas.
Page 100 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
Early development of social area analysis had a slow start in the UK and it 
was stalled by the lack of availability of small scale census data, but this 
changed with the 1961 census. Following the release of the 1961 small scale 
census data, in 1969 a classification of enumeration districts was produced as 
part of the Third Survey of London Life. Enumeration districts were 
classified into one of six different types; upper class, bed sitter, poor, stable 
working class, local housing authority and almost suburban (see Figure 9). It 
produced one of the earliest examples of geodemographics.
Figure 9: Geodemographic classification of Camden from the 1961 census
Data Source: (Doogan and Rokkan, 1969)
This early crude geodemographic classification system illustrated the 
potential usefulness of using attribute similarity to develop classifications of 
population groups to explore variation. At the same time the Liverpool Social 
Malaise Study was being carried out. The study sought to identify areas 
within the city where there was a high incidence of social malaise, by using 
social statistics to combine census data and operational data held by 
Liverpool Council.
[~~l U W R  CLASS H H
[=1 blo sum LOCAL AUTHORITY ROUSHS
s i a b l e  w o r k in g
CLASS
ALMOST SUBURBAN
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This work was the precursor to a national classification system that was 
developed by Webber whilst at the Centre for Environmental Studies. Wards, 
parishes and local authorities were classified according to national averages. 
The Parish and w ard classification typology became ACORN, the first UK 
neighbourhood typology. From this point on geodemographic typologies in 
their current form were born in the UK, due to the availability of small area 
data and increased computer processing power. To enable understanding of 
how a geodemographic typology works, it is relevant to briefly describe the 
processes that are used to build a geodemographic typology.
3.5.2 H ow  are they built?
Geodemographics as we are familiar with today were seeded solely from 
census data. The UK census is held every 10 years and data are only updated 
with the same frequency. The census has its own problems and limitations, 
for example the under enumeration of young men in the 1991 census. As a 
result the commercial geodemographics industry has seen a shift in recent 
years, m oving away from its total reliance on the census data to provide 
information to build typologies. They have moved towards the integration of 
other commercially available types of socio-economic and lifestyle datasets. 
Through the augmentation of census data with other datasets they facilitate 
the process of im proved understanding of the social geography of small areas 
and add value to the underlying data (Brown et al., 2000). Examples of the 
datasets that add value include: County Court judgements, lists of company 
shareholders, council tax bands, the British Crime Survey and the electoral 
register for example.
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Despite this move to incorporate other datasets by commercial providers, the 
UK Office of National Statistics has developed in conjunction with Leeds 
University a geodemographic classification system of output areas (SASIRG, 
2005). The classification used 41 transformed and standardised census 
variables to classify every output area in the UK based on its value for those 
variables. A detailed methodology can be obtained from the Office of 
National Statistics (ONS, 2005), which has an advantage over the commercial 
providers because of its open and transparent methodology which can be 
examined and critiqued.
Commercial geodemographic segmentation systems take millions of raw data 
records. They divide households into groups and types based on similarities 
in income, education and household type together with information about 
lifestyles, attitudes and product preferences. They create a classification 
system for local neighbourhoods based on the postcode unit. These 
classifications are then used to ascribe characteristics to populations.
In the literature an extensive debate surrounds the meaning and definition of 
neighbourhood. It is beyond the scope of this review to discuss its meaning, 
but w ithin this research the contextual meaning of neighbourhood refers to a 
small area that equates to the Royal Mail postcode unit. These units of 
analysis are discussed in more detail in Chapter 4, section 5.1.2.
Biological taxonomy is "the classification of organisms into a hierarchy of 
groupings, from the general to the particular, that reflect evolutionary and 
usually morphological relationships: kingdom, phylum, class, order, family, 
genus, species" (Encyclopaedia Britannica, 2007). In the same vein 
geodemographics repeat this practice with households, streets and 
neighbourhoods, with the view to providing greater understanding of the 
diversity of neighbourhood composition through the creation population
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taxonomies/typologies/classification (these terms are often used 
interchangeably).
In a similar way that a species is a "subdivision of biological classification 
composed of related organisms that share common characteristics and can 
interbreed" (Encyclopaedia Britannica, 2007), a geodemographic type is a 
cluster of households that on average share socio-economic characteristics 
that are dissimilar from other types. Geodemographic typologies are clusters 
formed by grouping areas that appear to be the most alike together. They can 
be applied despite the political or administrative boundaries of an area and 
are built using a more or less similar methodology (Dramowicz, 2004).
Harris and colleagues (2005) identify a seven stage process involved in the 
creation of geodemographic typologies. The first step requires the selection of 
potential input variables. The input variables m ust be relevant; in the case of 
commercial typologies census data are augmented with other available 
datasets, e.g. the electoral register, county court judgements etc., providing 
greater granularity of information. The second step brings data together in a 
common geography, permitting the evaluation of the data -  whereby 
variables are transformed to a Normal distribution (step 3). Once 
transform ation is complete, the variables are weighted (standardised) (step 4). 
Clustering of the variables begins at step 5. At this point it is necessary to 
select the num ber of clusters to be produced. Dramowicz (2004) suggests that 
the num ber of segments = 1+3.3 log (number of objects). In which case a 
geodemographic typology based on the 1.6 million postcodes in the UK 
should have approximately 25 segments. Although in the literature there 
appears to be no hard and fast rule as to the num ber of clusters.
The clustering of variables can be carried out using one of two ways; using a 
top-down method or by allocation-reallocation (K-Clustering). Experian use
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the allocation-reallocation method with a K-Clustering algorithm to produce 
their geodemographic typology, Mosaic. The OAC classification also uses K- 
means clustering to produce the O utput Area Classification. Following 
completion of the clustering the final steps involve arranging the clusters into 
a hierarchy and assigning a numerical, textual and visual sum m ary of the 
clusters. The objective of cluster analysis is to consign objects into groups or 
clusters inherent w ithin the data structure. The groups are not previously 
defined in any way. Objects in a given cluster tend to be similar to each other 
in some sense, and objects in different clusters tend to be dissimilar. Cluster 
analysis can also be used for summarising data rather than for finding natural 
or real clusters. This use of clustering is sometimes called dissection (Everitt, 
1980), and is the basis of geodemographics.
3.5.3 A pplications of geodem ographics
Following the birth of ACORN ('A Classification Of Residential 
Neighbourhoods), the commercial geodemographics industry exploded in 
the UK, with the emphasis placed on business, finance and m arketing and 
more recently interest has grown in the public sector because of collaboration 
with universities and active marketing of the tools to public sector agencies. 
The two m arket leaders for these technologies in the UK are Mosaic and 
Acorn. Mosaic claims to be used by over 10,000 organisations w orld wide 
(Experian Business Strategies Division, 2005) whilst Acorn claims to be the 
leading geodemographic tool used to identify and understand the UK 
population and their demand for products and services (CACI, 2005).
Birkin and Clarke (1998) wrote about the use and potential use of 
geodemographics within the financial services industry following the growth 
of both the purchase and use of financial services by individuals. W ithin this
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industry there are many uses for this type of typological system. 
Geodemographic typologies assist the finding of new, and profiling of 
existing customers. Catchment area analysis is conducted to facilitate the 
decision-making process that determines the most effective branch locations. 
Although in the mid 1990s analysis was relatively crude, GIS was used to 
overlay population data onto areas with buffered catchments. More recently, 
use has been made of gravity models and geodemographics to assess location 
- allocation problems where consideration of the distance from a location, the 
attractiveness of a site and the competition in the surrounding area are all 
accounted for.
By comparison, the use of geodemographics in the public sector has been 
growing modestly since the mid 1990s. Growth primarily began in the public 
sector w ithin education. Typologies were used to ascertain the characteristics 
of students accessing Higher Education (Tonks and Farr, 1995; Tonks, 1999) 
and nowadays they are being used to understand the socio-economic groups 
underrepresented at Higher Education institutions (Singleton, 2004) to allow 
decision-makers to understand the complexities involved with wider 
participation.
In 2005 Ashby and Longley identified the importance of small area 
geodemographic profiles, noting that they are pivotal to the tactical and 
strategic resource management in many areas of businesses. They are 
becoming central to the efficient and effective deployment of resources by the 
public service. They propose that the application of geodemographics within 
local police environments provides significant community intelligence. This 
work builds upon studies first presented by Brown (see Brown et al., 2000), 
who identified the application of geodemographics typologies within 
community safety to analyse and interpret patterns of criminal and anti-social
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behaviour, enhancing the evaluation of effectiveness of responses by different 
agencies to telephone calls reporting incidents.
Current interest in equity of services by both public sector bodies and 
researchers has led to a growth in research projects that use them to 
understand population differences. A recent study in the United States used 
geodemographics as a tool to stratify the population, to assess the 
geodemographic correlates of broadband access and availability (Grubesic, 
2004).
The interest in utilising geodemographic typologies for health issues is not 
new, many research have explored the use of segmenting populations to 
understand postcode health databases (Brown et al., 1991; Hirschfield et al., 
1995; Openshaw and Blake, 1995), suggesting that typologies provide a useful 
descriptive tool for the analysis of health data whilst outlining the limitations. 
More recently (Webber, 2004), investigated the neighbourhood inequalities 
linked to patterns of hospital admissions and how they could be used to 
effectively target health promotion activities. Each of these applications of 
geodemographic typologies whilst being beneficial also have their 
limitations, premises and caveats that m ust be applied and understood before 
using them.
3.5.4 Limitations o f geodem ographics
It is difficult to review comprehensively the techniques used to build 
commercial geodemographic typologies. Companies responsible for building 
these systems do not release sufficient technical detail because they wish to 
maintain their intellectual property or gain the competitive edge. As a result,
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it is problematic to critically appraise and assess their validity, robustness and 
quality.
There are three distinct types of limitations that are present in the 
geodemographics industry. Firstly uncertainties are introduced during the 
technical construction of the typology. Secondly external uncertainties are 
caused by statistical aggregation, and finally the third type of uncertainty 
occurs when geodemographic typologies are applied to other operational 
datasets.
As with all systems and analysis, geodemographic systems and typologies 
are only as good as the input data used to build them and error and 
uncertainty is introduced during the technical development stage of system.
A geodemographic typology is built by clustering many variables based on 
their similarity. In commercial geodemographic typologies the actual list of 
diagnostic variables and the weightings given to them for input are not in the 
public domain. Consequently appraisal of the quality, completeness and 
accuracy of these variables is not possible and one m ust assume that they are 
fit for purpose. Running parallel to this concept is the problem posed by the 
decision behind choosing the input variables. It is not possible to identify the 
epistemology that underlies these decisions. Because of the open source 
nature of the O utput Area Classification (OAC) classification and its non­
commercial nature, the details of the methodology and input variable are in 
the public domain.
During the clustering process, the small areas that are grouped together may 
not be adjacent; by corollary the characteristics of an individual postcode unit 
are likely to be lost in the averaging process. In the current geodemographic 
typologies, a postcode unit can only belong to one group or type. This means 
that the probability of the postcode actually having different characteristics as
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opposed to the descriptive statistics of the cluster is quite likely. The effect is 
also known as the scale effect of the Modifiable Areal Unit Problem, 
discussed in more detail below. The clustering process itself brings w ith it its 
own complications, limitations introduced are dependent on the algorithm 
used to produce the clustering but a discussion of these limitations are 
outside the scope of this review as they are concerned with detailed 
technicalities of clustering methods.
Within the field of spatial analysis, two problems impact on aggregated 
statistics of all types: the ecological fallacy and the broader issue of the 
modifiable area unit problem. Georeferenced data are more often than not 
aggregated together to form different types of zones (units of analysis), for 
example, in the UK, government statistics are grouped together into units 
representative of different administrative boundaries: wards, police sectors, 
parliamentary constituencies or local boroughs. These analysis units are 
arbitrary.
This type of unit aggregation eliminates issues surrounding that of individual 
identification, and provides decision makers with simple understandable 
statistics, but creates the classical problem of ecological inference (Weeks, 
2004), which results from aggregation bias. The ecological fallacy relates to 
the fact that observed group-level associations are often used to make 
inferences about individuals that are not necessarily applicable. This results 
in the drawing of incorrect conclusions from aggregated data. This issue was 
first identified by Gehlke and Biehl (1934) whilst examining census tract data. 
They discovered that whilst there was a strong relation between the race and 
literacy at the census tract level, detailed examination at the individual level 
illustrated that there was no relation between the two variables.
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The modifiable areal unit problem (MAUP) is a broader complication than 
the ecological fallacy, which is just one facet of the MAUP, and is a serious 
issue within geodemographic research (Weeks, 2004; Debenham et al., 2003; 
Openshaw and Blake, 1995). The MAUP can be divided into two: the scale 
effect and the zoning effect. The scale effect comes into play when variation 
in results are obtained when data from one set of areal units are progressively 
aggregated into fewer and larger units of analysis (Openshaw, 1984). How 
this manifests itself was identified by Debenham (2003), who observed that 
during the creation of geodemographic typologies, clustering algorithms 
group small areas together for example output areas or postcode units.
The second facet of the MAUP relates to the zoning issues and the 
complications that arise through their aggregation. Quite simply it references 
the ecological fallacy discussed above, whereby the aggregation of different 
zones of the same data, will produce a m ultitude of results. The 
complications raised by the ecological fallacy and the multiple areal unit 
problem are not unique to the geodemographics industry and are faced daily 
by GIS experts in academia, the private sector and the public sector.
Curry (1997) argues that places are seen as locations to which individuals are 
contingently attached. "Lifestyle" profiles are nothing more than statistical 
aggregations. A notion exacerbated by the lack of internal validation of the 
classifications. He argues that they commonly miss the relationship between 
the individual and the place or neighbourhood, noting that the place is 
simply the location with a set of individuals attached to it, representing crude 
approximations. Goss (1995) pointed out that social behaviour could not be 
reduced to an aggregation of measurable demographic and physcographic 
characteristics and are classified into a limited num ber of types.
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Within marketing, social network and social organisation theory there is a 
concept known as the homophily principle. It is an organising principle that 
suggests that,
. .contact between similar people occurs at a higher rate than among 
dissimilar people. The pervasive fact of homophily means that cultural, 
behavioral, genetic, or material information that flow s through networks w ill 
tend to be localised. The result is that people's personal networks are 
homogeneous with regard to many sociodemographic, behavioural, and 
intrapersonal characteristic. " (McPherson et al., 2001, page 416). 
Geodeomographic typologies set about identifying these networks of 
association and similarity of behaviour to enable effective communication. 
They facilitate the identification of homophilious networks. Longley and 
Webber (2003) suggest that there are location effects that arise out of 
geographical proximity which complement the effects of social similarity that 
occur in geodemographic clustering. So whilst they may be subject to a form 
of the ecological fallacy, because they are concerned with averaging, they 
may provide a useful framework for social marketers because they provide 
enriched data at the local scale.
3.5.5 Ethics of geodem ographics
One further complication of geodemographics is that they are often difficult 
to quantity, and this relates specifically to the ethical implications of their use. 
The need for ethical consideration in geodemographics systems has been 
consistently identified since the mid 1990s. Curry, 1997 identified the 
proliferation of national databases by Curry and how they enable compilation 
of extensive dossiers on individuals. In the case of the UK examples include; 
the Crime Recording Information System that contains records about every 
recorded incident and classified crime in England and the Exeter patient
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registration recording system. Combining all this information with 
geodemographic typologies provides an incredibly detailed picture of the 
population. He suggests that this leads to a re-conceptualisation of the nature 
of the individual, relating it to the ecological model of urban science in which 
residential locations reveal primary social and cultural characteristics of 
individuals. Curry is not the only one concerned with the proliferation of 
these systems. In 2005 the Joseph Rowntree foundation (Burrows et al., 2005) 
expressed concern about the dissemination of this type of data over the 
internet. Calling such internet based systems as a 'social sorting' technology. 
They argue that, "despite policy to encourage 'mixed com m unities'- 
processes of social differentiation and fragmentation are intensifying ....such 
systems have the potential to change fundamentally or to solidify the image 
of individual neighbourhoods" (online). The ultimate consequence of such 
systems might reinforce social fragmentation.
Despite the limitations and uncertainties attached to the use of 
geodemographics, the typologies have stood the test of time, and have been 
used in the commercial world successfully for over 20 years. It w ould seem 
that commercial geodemographic systems provide the user w ith an easy to 
use opportunity to understand more about the location of different 
population types at low spatial resolutions.
Limitations are placed on industries to ensure the confidentiality of 
individuals within the constraints of the Data Protection Act 1998; 
geodemographic typologies offer a method of aggregating large num bers of 
variables maintaining sufficient richness and detail of population data whilst 
retaining anonymity. Geodemographic typologies provide a method for 
generalising populations -  into units of analysis that provide sufficient detail 
for strategic decision making. What is apparent from the review of existing 
m ethods and potential methods for exploring existing patterns and predicting
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expected patterns, geographically appropriate estimates of health outcomes 
and behaviours that reflect social similarities of local populations are useful.
3.6 Summary of the literature review
Gradients of inequalities traverse the social spectrum and are in no way 
merely restricted to the poorest members of society. Health and 
environmental disparities are not exclusive to any one population group, 
community or geographical area. The 2004 Public Health White Paper 
produced by the Department of Health reiterated that the differences in 
health between neighbourhoods and socio-economic groups are unacceptable 
(Department of Health, 2004).
It is in this context that much recent research has set out to measure and to 
quantify health inequalities by linking it to material and income deprivation. 
The literature identified that local geographies of deprivation have been used 
to identify areas which lack basic to material necessities and access to 
facilities. A range of indicators have been used to measure 'deprivation', as a 
broad proxy for poor health status, for example: the Townsend M easure 
(Townsend et al., 1988), Jarman Index of underprivileged areas (Jarman, 1983 
and 1984), Carstairs' Index (Carstairs and Morris, 1989 and 1991) Breadline 
Britain (Gordon and Pantazis, 1999), and more recently the Index of Multiple 
Deprivation (IMD) (DCLG, 2004, 2007). Despite this, it still remains a difficult 
concept to conceive, measure, and analyse because of its heterogeneity and 
the high degree of uncertainty around such representations (Longley and 
Harris, 2002).
The review noted that despite the difficulty in defining deprivation the 
associated measures have nevertheless been used in conjunction w ith a
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num ber of other techniques in order to assess geographic variation innate to 
health needs assessment and equity analysis. A range of measures have been 
used to specify and estimate both people effects (compositional) and/or 
contextual 'place effects'. To determine the extents to which a neighbourhood 
reproduces health inequalities. Previous statistical m easurement m ethods 
used traditional standardised age-sex ratios, logistic regression or advanced 
multilevel models with a combination of census and or survey data (Twigg et 
al., 2000, Pickett and Pearl 2001, Asthana, 2004, Congdon, 2006,). More 
explicitly the geographical approaches that were reviewed m anipulated 
spatial simulation modelling (Balias et al., (2006), engaged in geographically 
weighted regression (Fotheringham, Charlton and Brunsdon, 1997), or other 
forms of spatial regression (Anselin, 1995, Waller and Gotway, 2004). Many of 
these methods required advanced statistical knowledge to compute and 
interpret, are technocratic in nature and difficult for the lay person to 
understand and interpret.
Each of the techniques for measuring inequalities, health outcomes, needs 
and equity highlighted societal disproportionalities. The m easurem ent of 
which has become more evident with the advent of improved data and 
demographic information the effect of which led to the development of new 
techniques and processes for shaping, modifying and changing health related 
behaviour(s). New policy indicates the importance of improving behaviours 
in order that they might be beneficial to society, under the auspice of social 
marketing (section 2.4), which ultimately aims to the reduce inequalities.
The review noted that over the last 25 years, the profile of social marketing 
has risen slowly up  the political agenda. The most recent Public Health White 
Paper (Department of Health, 2004) which placed significant weight on health 
in a consumer society and the requirements for local communities to take 
action to improve health.
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From exploring the literature it was evident that empowerm ent of individuals 
and neighbourhood communities to take positive action for reducing local 
inequalities and changing health behaviours has at least two main 
prerequisites. Firstly, local participation and action in the health agenda m ust 
be stimulated through the provision of understandable, relevant and 
appropriate information about local inequalities to local communities. 
Secondly, a health promotion and prevention initiatives needs to be 
embedded into existing programmes and informed by relevant information 
about priorities.
A review of the current policy climate indicated that the UK public sector is 
under considerable pressure to improve standards via the provision of 
efficient, effective and equitable services that best meet needs and offer 
im proved value for money. One solution proposed is to tailor services to be 
more specific to population groups and consequently reduce the prevalence 
of diseases of comfort. If the NHS and its partner organisations are 
successful, it is thought this will reduce the levels of existing health 
inequalities.
The population centric model of the health inequality determinants proposed 
by Friedman et al. (2002) placed importance on understanding social 
similarities across population sub-groups through the identification of 
community attributes, collective lifestyles and health practices. With an 
appreciation of social similarity across and corresponding health outcomes 
across population groups, health professionals are better placed to create 
germane interventions through application of social marketing. There is a 
definite research gap within social marketing and health inequalities fields for 
more easy to use, robust measures that could be filled by geodemographic 
applications.
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A review of the existing measures of health comes, identified a lack of simple 
small area measures which are able to predict differences in health 
outcomes/status. Although there is an abundance of complicated statistical 
models, which are impractical for every-day use in the health care setting by 
health care professionals. This is because they require specialist skills and 
knowledge. On the other hand geodemographic modelling of health 
outcomes provides an alternative approach. They offer a spatially 
disaggregated data representing small area levels of social similarity, and are 
potentially useful for regional and social policy analysis.
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4 Research framework: aims and objectives
4.1 Literature summary
The literature review synthesised reading from three key areas: inequalities, 
social marketing and geodemographics and included a brief synopsis of 
social capital, as illustrated in Figure 10. It provided a synthesis of the 
contextual underpinnings of the research through the health inequalities 
literature and identifies a primary application domain for the research 
outcomes in the field of social marketing and social capital. It was evident 
that the current policy climate requires a focus on evidence -based decision 
making and appropriate services and health improvement/preventative 
initiatives targeted at population sub-groups. The research highlighted the 
importance of exploring health outcomes for different segments of the 
population.
GeodemographicsSocial 
Marketing 
& Social 
Capital j indicators
Inequalities
Figure 10: Synthesis of literature
Inequalities in the health domains are inherently spatial because the 
individuals or communities are located in particular places. Health outcomes
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vary from person to person and from area to area. They can even be a result 
of the place in which one lives (for example the tem perature of area can cause 
illness). For these reasons they are inherently geographical in nature (Marmot 
and Brunner, 2005). The literature review highlighted the extent of 
inequalities in the UK and outlined some of the many goals related to the 
reduction of inequalities. The variation in conditions often relates to 
disparities between particular social groups which are associated for example 
with gender, age, income, lifestyle, geographic location and ethnicity.
4.2 Problem definition
The systematic literature of the three topics: demographics, social marketing 
and health inequalities identified a num ber of gaps in the research. There is a 
requirement for health outcomes, needs and inequality m easurem ent to move 
away from a traditional "container" perspective of deprivation as defined by 
many existing composite deprivation measures so that it is considered as part 
of a dynamic process. The scale at which these traditional deprivation 
measures are created for do not provide sufficient specificity of local health 
disparities, and in an environment where PCTs m ust demonstrate best 
practice and value for money, social marketing campaigns derived from 
segmentation using deprivation indicators are unlikely to reach those with 
the greatest health needs. Geodemographics are applied at the smallest 
spatial unit available to UK researchers, the postcode unit (see table 6) which 
approximates 15 households, and because they are created by clustering 
together socially similar population sub-groups it is fair to expect them to 
provide a more useful differentiation of the socially similar characteristics.
As highlighted in the literature, health outcomes across all population groups 
and sub-groups in the UK have considerably improved over the last 100
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years. But at the same time the nature of illness has changed. There has been a 
movement away from large epidemics of communicable diseases towards 
disease prevalence associated with behaviour choices and lifestyle (Hicks and 
Allen, 1999). Despite these improvements, there still remain different levels 
of disease incidence, morbidity and health outcomes across different sections 
of our society which is supported by a significant body of evidence (Marmot 
and Brunner, 2005). Missing from many of the indicators and measures 
developed is consideration for describing in detail, at the local level, 
materialist inequalities in health. By ascribing different neighbourhood Types 
with supplementary health data, information and knowledge of health 
outcomes can be acquired. As a consequence the research will attem pt to 
identify variations across different social structures and the geographical 
scales at which they operate.
Despite the ever increasing number of qualitative and quantitative research 
projects, the contribution of social capital to understanding of health 
inequalities has not yet been absolutely defined and there still remains a lack 
of consensus. The literature identified a developing discussion surrounding 
the influence of neighbourhood differences in social capital and w hether the 
lack of, or differences in, social capital across neighbourhoods has an 
influence on health outcomes (Subramanian et al., 2003; Lochner et al., 2003; 
Wakefield and Poland, 2005; Veenstra et al., 2005).
The contributions that the theoretical concept of social capital will make to 
the thesis arise from the notion that health-threatening behaviour is a 
response to material deprivation and stress (Jarvis, W ardle et al., 1999). This 
suggests an apparent dichotomous relationship between the material and 
psychosocial explanations of health inequalities upon which models of social 
determinants of health are built. Identification of likely health threatening 
behaviours for neighbourhoods will provide public health professionals with
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tools which can be used to build and harness social capital through social 
marketing and participation interventions through which communities are 
encouraged to change their behaviours by taking part in activities. Thus, if 
health threatening behaviours are measured at the level of the 
neighbourhood they may provide useful proxy measures of social capital. 
Existing measures of social capital are ill-defined due to the lack of consensus 
about w hat it actually means, but certain health-harming behaviours which 
are reinforced by social cohesion and social networks may provide new 
insights for identifying neighbourhoods and the presence of social capital. 
This is particularly relevant for the bonding social capital which relates to 
common identities and ties amongst similar people, where indicators of 
smoking behaviours may act as a useful proxy for predicating this form of 
social capital.
It is evident from the literature that there is a clear requirement to move 
towards developing measures that encompass community attributes based on 
social similarity. Aggregation of population sub-groups according to 
similarity will highlight gradients of health inequalities at the neighbourhood 
level and provide an enriched evidence base for public health interventions 
and campaigns.
The requirement for these new measures is further supported by the present 
lack of local neighbourhood measures of health needs and behaviours. Data 
protection issues restrict access and use of individual level records and 
m andatory requirements for relevant data reporting are not in place. One of 
the paradoxes of local health care needs assessment is data collected by 
general practitioners are not made available to Primary Care Trusts (PCTs) 
for secondary analysis. General Practices collect individual level data, but 
because they are private businesses they are not legally obliged to share data 
w ith the primary care organisations responsible for commissioning their
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services. The 1998 Data Protection Act and laws relating to medical 
confidentiality further ensure specific information is difficult to obtain.
4.3 Research aim and objectives
The strands of literature reviewed together with the existing research 
limitations identified in the problem definition have led to the formation of 
the following overarching aim for this thesis:
To develop and explore an alternative framework for measuring and 
disseminating health outcome indicators of inequality, to be used in 
social marketing and public health interventions.
This thesis will present a more straightforward yet effective alternative to 
exploring the measurement of inequalities in health outcomes, by using 
geodemographic classifications to develop standardised neighbourhood risk 
indices. Exploration of these inequality gradients through social and 
geographical space will provide a new and detailed insight and provide 
greater understanding of local neighbourhoods for health practitioners and 
lay community members.
The development of an alternative framework for modelling inequalities 
according to the social similarity of neighbourhoods is justified for the 
following reasons. Alternative measures based on similarity move away from 
the traditional 'container' approach of measurement by administrative units 
and moves towards a modern social m easurement basis for analysis; "social 
measurements translate observed characteristics of individuals, events, 
relationships, organizations, societies, etc into symbolic classifications that 
enable reasoning of a verbal or logical or mathematical nature" (Heise, 2001).
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Such an approach should provide a useful and systematic m ethod to the 
complexity of social differentiation.
Geodemographics provide measures that incorporate compositional and 
contextual influences on health need, which on completion of the thesis will 
realise:
a) An enriched picture of local neighbourhood health need beyond standard 
deprivation measures;
b) A framework for identifying neighbourhoods at risk;
c) A means of highlighting neighbourhood variation in likely health outcomes;
d) An alternative tool for understanding service equity (services reaching those with the 
greatest need);
e) Proxy indicators of social capital;
f) An intelligence led solution for social marketing campaigns;
g) A means of describing the health trajectories of small localities to explore how 
lifestyle may be represented using geodemographic indicators.
As yet, little use has been made of geodemographic indicators to differentiate 
population conditions of health outcomes, unhealthy lifestyles, behaviours 
that lead to poor health. Geodemographic classifications study population 
types and their behaviour as they vary by geographical area, typically 
clustering small areas by postcodes, combining variables from the census of 
population and other socio-economic data such as housing, financial and 
lifestyle information to classify neighbourhoods into different types. 
Residents are then assigned particular characteristics according to the 
neighbourhood Type within which they live.
The measurement of health needs and their associated outcomes forms a 
fundam ental component of evidence-based policy, strategy and delivery of 
health care services at local scales, each of which aims to reduce overall 
inequalities. Exploring the use of a geodemographic based framework
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alongside national health datasets and surveys of population health, should 
facilitate the differentiation between local variations in health behaviours 
across neighbourhoods, enabling the development of expected measures/risk 
indices of health needs for local populations. This realises a requirem ent 
highlighted from the literature review, which should improve the specificity 
of social marketing campaigns in order to maximise efficiency.
Variability in health outcomes are often ascribed to two main causes. 
Compositional variables refer to the individual or the household e.g. age, 
gender or marital status. Contextual variables describe differences arising 
from a group, which cannot be reduced to an individual, for example absence 
of facilities in a neighbourhood; they can be associated to place effects of 
health inequalities. The framework and measures developed in the course of 
this thesis will explore the development of readily intelligible statistics that 
are comparable across neighbourhoods and to a national baseline that uses 
contextual neighbourhood variables to develop health need profiles for 
predicting some compositional variables.
To harness effectively the power of social capital through social marketing the 
new measures need to be accessible both to a range of public health 
professionals and lay communities. There is a need to ensure that community 
profile information for both communities and public health departm ents is 
accessible, informative, safe (anonymous) and easy to use (Rhind, 1992). 
Currently, limited information is available for communities to use and 
traditional indicators of inequalities and deprivation are firmly em bedded in 
public health departments. A number of different approaches will be 
explored and evaluated. They will determine the most effective methods of 
communication, for imparting new tools and techniques in organisations, to 
improve the interfacing of research projects with routine work practices.
Page 124 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
The theme of this research is to extend the health inequalities research and its 
associated data framework to explore variability in the spatial and social 
domain encompassing notions of social measurement and the identification 
of social facts related to health. This will be carried out by exploring the 
feasibility of a geodemographic framework for analysing health inequalities 
using the two tier method illustrated in Figure 11. The first tier will explore 
how a geodemographic framework can be extended to a variety of health 
datasets commonly used in health analysis. The second tier appraises this 
framework and explores appropriate methods of dissemination and sharing 
of best practice, through the evaluation of appropriate methods of 
communication to investigate the interface between research and knowledge 
transfer. This will enable the assessment of the effectiveness of turning 
research knowledge into professional and community knowledge.
Social Capital
Local Strategic Partnerships/ 
Health Professionals
Social Marketing 
Strategy
Local
Communities
Communication and dissemination tools
Tier 2
Variability measures (risk indices) of health outcomes /inequalities
Geodemographic framework for health and social marketing (local spatial data infrastructure)
K:y:
Figure 11: Research framework
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In the first phase of the research (tier one is denoted by the yellow box in 
Figure 11) the organising framework for geodemographics in public health 
(Figure 13) will be adopted. Using an inductive approach, a geodemographic 
framework, through the development of a local spatial data infrastructure 
will be used to: (a) create new predictions of health risk and (b) explore and 
review these new health risk indicators across different neighbourhoods. On 
completion of Tier one of the research framework, new insightful health facts 
can be used to develop information about distributions of diseases of comfort 
among the local population, combining both professional health knowledge 
and research knowledge.
Tier one will be completed through the development of a series of case 
studies which slowly builds on the research knowledge in the field of 
geodemographics and public health practice. In this context the case studies 
present an inductive method for reviewing and solving practical social 
m arketing dilemmas. This approach is preferable to deductive analysis 
because that w ould require a predefined set of patterns, but since the 
variations are unknow ns and a portfolio of new indicators are being 
produced for this research, a deductive approach is not appropriate.
The spirit w ith in which this thesis was conceived was one of knowledge 
transfer. The research was completed as part of an official Knowledge 
Transfer Partnership (KTP) between University College London and Camden 
PCT. For this reason, in the quest of knowledge transfer, tier two (tier two is 
denoted by the orange box in Figure 11) of the research fram ework embodies 
the research transference of acquired research knowledge corresponding to 
social marketing, public health and geodemographics into professional 
research. Communication and dissemination tools will be produced to share 
results and build professional health knowledge.
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In line with the research framework outline in Figure 11, a modular approach 
is adopted for the completion of this thesis, associated with the completion of 
each of the objectives set out below, as shown in Figure 12. Each module 
explores the potential of a practical GIS and geodemographic framework and 
a set of tools to explore the acquisition and diffusion of geodemographics for 
exploring health disparities and developing and harnessing social capital for 
public health use.
To fit with this modular, inductive approach three research objectives have 
been identified. On completion these objectives will contribute to the 
achievement of the underlying aim of this research. The three objectives are 
outlined in Figure 12 and directly line up with the structure presented in 
Figure 11. In Figure 12 the first two objectives fit with the first tier of the 
research framework, and the third objective fits with the second tier of the 
research framework. Each objective is discussed in more detail below.
Thesis 
To explore an alternative 
framework for measuring 
inequality and disseminating 
results for application to social 
marketing and public health 
interventions.
Tier one of research framework Tier two of research framework
Explore framework for Substantiate health variability Embed and evaluate framework
extension of Geodemographics using framework in real world in Public Health- transferring
to health inequalities and setting and to enable research knowledge to
outcomes investigation of measure professional knowledge
— scalability and validity.
Objective two
Objective one Objective three
Figure 12: O utline of research aims and objectives
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4.4 Objective one
Social m arketing and health promoting interventions rely upon a 
comprehensive understanding of local populations to ensure their needs and 
requirements are fully recognised. As identified by Dedm an and colleagues 
(2006, page 2), it is an intelligence led technique, requiring specific and robust 
data m ethods for identifying the most relevant population groups.
Locating population sub-groups and being aware of their motivations, 
cultural norms, social similarities and characteristics is a critical component of 
successful social marketing strategies (Kotler, 2002). Social m arketing begins 
and ends w ith a focus on the individual within their social context (French 
and Blair-Stevens 2006). Geodemographics offers a mechanism for 
segmenting the population according to their social similarities and through 
assigning spatial attributes one can view geographical proximity of different 
neighbourhoods. It is to this end that objective one sets out to explore the 
discriminatory power of geodemographics to segment the population 
according to differential health outcomes/status. During the completion of 
this objective a GIS and geodemographic framework will be explored.
There are many different data sources for obtaining health related 
information. In realising objective one, geodemographic m easures for 
examining and predicting variations in national and local health conditions 
for practical application to social marketing campaigns will be developed, 
utilising a num ber of different data sources, specifically:
• Hospital episode statistics (HES)
• The National Health Survey for England(HSE)
• Operational health data, such as general practice(GP) patient lists.
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These datasets represent some of the data available to health researchers in 
England. A detailed description of each is documented in the next chapter. 
The hospital episode statistics (HES) are derived from the national 
administrative database that records information about all people w ho are 
adm itted to hospital (not outpatients or accident and emergency). By 
comparison the health survey for England (HSE) is an annual survey which 
uses qualitative surveying techniques of England's population providing a 
health of the nation report. Other operational data available to researchers, 
w ith appropriate access, are GP patient lists. These datasets are discussed in 
greater detail in section 5.3. By combining these datasets w ith the 
geodemographic classification it will be possible to create new, enriched local 
descriptors of health.
4.5 Objective two
The term 'neighbourhood' in the context of this research refers to the 
immediate residential environment of individuals and their shared 
geographic and social space, measured using the postcode unit (see section 
5.3.1). They are frequently characterised by a num ber of different factors, 
such as physical characteristics, social and economic resources, population 
interaction. Geodemographics defined by the neighbourhood (often based 
upon UK unit postcodes) will be used to substantiate the methodology 
presented, to explore the variability of the measures developed in objective 
one and evaluate their scalability and validity in relation to establishing 
whether they are fit for purpose. In the context of real world problems faced 
by public health professionals, the measures will be evaluated to determine if 
the neighbourhood health indices are effective and specific enough to solve 
the complex challenges faced.
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4.6 Objective three
The final objective of the research attempts to evaluate the way in which the 
indicators can be embedded into existing health prom otion and prevention 
initiatives. The framework and measures developed during the course of 
completing objectives one and two should be disseminated and best practice 
shared w ith public health practitioners. Objective three will explore and 
evaluate a num ber of alternative mechanisms and tools for communicating 
and distributing appropriate information to different audiences. The chapter 
first adventures into a brief discussion on the wider issues related to 
technology diffusion in the NHS before developing a framework for 
implementing geodemographics in the PCT, using a web-based intranet tool.
4.7 Chapter summary
Since the re-emergence of geodemographic classifications in the public sector, 
very few studies in the health domain have taken advantage of the new local 
postcode classifications of neighbourhoods. The benefits of utilising such 
classifications for social marketing have yet to be realised.
There are four general needs for improving the m ethods of identifying health 
inequalities across the social spectrum. The needs of which are: (a) a need for 
an intelligence led method for developing neighbourhood social marketing 
campaigns; (b) a need for a more sophisticated approach for identifying 
health risk that goes beyond indices of deprivation and cruder health 
indicators; (c) a need to supplem ent standard geodemographic classifications 
with specific health data to leverage the richness of information that profiling 
provides; (d) the need to provide health professionals with a vehicle for
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which to adopt new advances in health needs prediction. These needs 
identify some of the gaps in the literature which this thesis sets out to 
address.
These four needs will be realised through the adoption of a multi tier 
approach (as described in Figure 11) because it is well suited to knowledge 
transfer. The m odular case study approach means that the short term benefits 
befitting results dissemination results in evidence and knowledge can be 
transferred quickly. The forthcoming chapter, the final one in this section, 
takes the research objectives identified in this chapter and sets out the 
research m ethod that will be used in section II of the thesis to complete both 
sections of the research framework.
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C h a p ter  5
Research
Methodology
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5 Research methodology
It is common practice for academic research projects to occur in isolation and 
exploitation of research findings and best practices in local governm ent 
sectors are beset by many obstacles. Consequently, w ithin local governm ent 
the adoption of new and innovative techniques and tools may often be slow. 
An objective of the research is to provide a foundation for public health 
practitioners and community members to explore GIS and geodemographic 
analysis for informing social marketing interventions. This will share the 
knowledge and best practice that was built up. This chapter describes the 
research m ethod used to complete the three main objectives described in 
Chapter 4. This chapter considers the type of data available, how they can be 
integrated to form a spatial infrastructure and notes the key processes and 
techniques used to develop the forthcoming measures. The chapter closes by 
introducing the reader to the main study area of Camden, London, UK. 
Camden was chosen as the research laboratory because the Public Health 
departm ent of Camden Primary Care Trust were co-sponsoring this research.
The research m ethodology comprises a num ber of interrelated sections. First, 
key definitions and concepts are described. These sections are followed by a 
description of the resources required, and the m ethods of data collection that 
will be used. Finally some of the high level processes and techniques are 
documented. In the next section case studies are conducted in a public health 
setting in order to demonstrate the real world application of the method. 
Details of the most applicable methods to be used with each dataset are 
documented in an extended discussion of the case studies (Chapter 8). Issues 
relating to the methodology are discussed in the data dissemination chapter
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of this thesis (Chapter 9), which also discusses attem pts to m ainstream  the 
method and disseminate techniques into public health practice. Some 
reactions to the method by public health departm ents will also be explored in 
Chapter (9) about the results dissemination.
5.1 Understanding the potential of geodemographics
With the emergence of new technologies and improving data quality, it is 
now possible to understand population differences at a num ber of different 
scales; local, regional, national and even international. These developments 
have greatly advanced the discriminatory power of geodemographic 
classifications. During the late 1970s classifications were only available for 
Census w ards but since the availability of Census data for output areas (OA) 
and enum eration districts (ED) taxonomies of populations have been created 
for smaller scale local neighbourhoods and even households.
Geodemographic analysis in conjunction with spatial data can assist the 
strategic delivery of public health priorities. Their application is not affected 
by issues associated w ith data protection and confidentiality. They have the 
potential to provide an alternative evidence base for decision makers to 
understand local differences within the realms of social, economic and health 
disparities. Geodemographic tools and techniques have been used extensively 
w ithin the commercial sector for many decades. In 1995, Leventhal (page 223) 
illustrated three main applications of these classifications; survey design, 
retail planning and direct marketing. Since then Harris et al (2005, Chapter 5) 
adapted an existing model of geodemographic applications for commercial 
applications from Curry (1993 page 200). Using the research by Harris et al 
(2005) and earlier work of Leventhal (1995) it was possible to develop an 
organising framework for the conceptualisation of the geodemographic
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framework developed throughout this thesis and for building the case 
studies.
These models have led to the development of the model of health 
applications of geodemographics shown in Figure 13, based on the local 
public health priorities identified in 2005 (the time this research began) for the 
London borough of Camden, the case study area for this thesis (see section 
5.6). The diagram  clearly identifies a range of applications for 
geodemographics in community and health activity profiling; strategic 
resource provision, service equity and needs assessment, and comparison 
based decision making. Each of the applications identified can be used to 
inform social m arketing campaigns or more traditional community health 
interventions. Examples can be seen in the case studies conducted during this 
thesis.
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Promoting healthDescribing health
Population characteristics Smoking
Obesity
consumption ^Alcohol
Sexual health
Protecting healthImproving health
Mental health Screening Services
Immunisation
Reducinglnequalities J Commissioning Services
Commissioning ^Health Needs Assessment Practice Based
Health Equity Audit Resource
Survey design and analysis Strategic planning
Research design
Figure 13: Public health applications of geodemographics
The diagram above provides a comprehensive summary of the potential 
public health fields where a geodemographic framework would provide an 
enriched evidence base for decision making. In essence it provides the 
organising framework for the case studies of the thesis.
5.2 Resources required
In order to implement a geodemographic framework, a num ber of essential 
resources are required. This section outlines the resources necessary for 
implementing a low-tech, low budget implementation that makes best use of 
everyday desktop technologies and software, chosen to fit in with the need to 
disseminate results in a resource constrained environment (see Chapter 9).
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Prerequisite resources include; a geodemographic classification system, a 
desktop database system and a geographical information m apping system. 
The most commonly used GIS in the UK healthcare industry is Maplnfo, but 
alternative and more cost effective systems such as Manifold or MapPoint 
have the requisite technical functionality and processing capability. The 
resources necessary for dissemination and data sharing are discussed in 
Chapter 9.
Resources Example
Desktop Database Management System MS Access
Desktop GIS Maplnfo
Geodemographic Classification Mosaic
Table 5: A list of m inim al resource requirem ent for im plem enting a geodemographic 
framework
The tangible resources outlined in Table 5 are the ones that will be used for 
the majority of the case studies. Maplnfo and MS Access will be used for 
geographical analysis because software licenses had been previously bought 
by Camden PCT, the PCT which co-sponsored this research along with the 
EPSRC. The geodemographic classification Mosaic is used here because of 
existing academic links with the system designers.
5.3 Data acquisition
Data acquisition is an important part of any research method or knowledge 
base. The quality of the processing, analysis and results is ultimately 
determined by the validity of the input data. There are many types of data 
that can be used within a geodemographic framework. Those that will be 
used to complete the case studies have been outlined in the section below.
Chapter 137 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
5.3.1 Geographical boundaries
5 3 .1 .1  U n ite d  K in g d o m  a d m in is tr a t iv e  b o u n d a r ie s
Official statistics produced by local and regional government are commonly 
aggregated to the following geographies: output area (OA), super output area 
(SOA), ward or local authority (see Figure 14 and Table 6). The 2001 Census 
OAs were designed with statistical analysis in mind, representing a paradigm 
shift away from traditional census zoning based on political or organisation 
considerations (Martin, 2002). They were built automatically using consistent 
and systematic criteria building upon the Ordnance Survey Address Point 
dataset, and postcode units polygons created by Thiessen polygons (at that 
time of designing the 2001 Census, there was no boundary data available for 
the postcode unit point dataset which is why efforts were concentrated to 
design some).
0 0.5 1 
kilometres
| Camden Output Areas 
□  Camden Local Authority
Figure 14: Common UK adm inistrative units used in local governm ent
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Geographic unit Number in UK - 
September 2004
Population
Output Area (OA) 175,434 in England Minimum OA size is 40 resident households and 
100 resident persons but the recommended size 
was rather larger at 125 households (ONS, 
2006).
Super Output Area 
(Middle Layer)
6780 in England Min 5000 
Mean 7200
Ward 7932 in England Varies
Local Authority 434 in UK Varies, e.g. in Inner London ~  200,000
Table 6: Adm inistrative geography of the UK
The algorithm used to create the OAs for the 2001 Census applied rules that 
constrained postcode polygons to statutory boundaries and topographic 
features, splitting postcode polygons where they crossed w ard boundaries 
and ensuring a nested geographical hierarchy was created. The zoning 
procedure was further constrained by the need to ensure all output areas 
contained more than a minimum population threshold (50 people). The 2001 
OAs nest inside wards which in turn nest inside local authority boundaries. 
During their development the Intra Area Correlation Coefficient (IACC) was 
used to maximise homogeneity of social characteristics (eg housing tenure) 
within each postcode comprising the OA. For this reason in the UK they are 
the smallest socially homogenous areas for which census data are released.
5 .3 .1 2  P o s tc o d e  g e o g ra p h y
The UK postcode geography is another widely used boundary file because it 
is the smallest unit data are aggregated to in the UK. Historically, the UK 
postcode geography was developed by the Royal Mail to deliver the post. It is 
a summary of an address in a form which can be read by the computer and
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enables the automatic sorting of post (Raper et al., 1992). Almost everybody 
knows their postcode, which is why the Office of National Statistics uses it as 
their main geographic reference for data collection. This reference may then 
be linked to the common administrative boundaries using aggregation 
techniques (Office of National Statistics, 2005). The postcode is now 
commonplace in geographical referencing in the UK and is used as an 
identifier in many different population registers.
Use of this method of georeferencing is subject to a num ber of caveats. The 
postcode geography invariably do not always nest within wards, because 
some had to be split across boundaries, and thus users m ust decide how to 
allocate attributes associated to postcodes between areas. Originally unit 
postcodes were designed as part of the postman's walk and do not 
necessarily correspond appropriately to social or physical environmental 
boundaries. They are limited in the number of addresses they can contain. In 
1992 only 3% of postcodes had 50 delivery points or more (Raper et al., 1992, 
page 38). Also whilst recoding existing postcodes is generally not practiced it 
cannot always be avoided (Raper et al., 1992, page 39). The structure of the 
UK postcode geography is outlined in Table 7. In the context of this research a 
unit postcode is taken to approximate to a neighbourhood boundary, the 
functional form of social space.
Example Geographic unit Number in UK - 
September 2004
Number of 
Households
N Postcode Area 124
N1 Postcode District 2934
N1 3 Postcode Sector 9903
N1 3TR Postcode Unit 1.7 million ~12 to 16
Table 7: Postcode geography of UK
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5.3.2 H ealth data
There are a num ber of different datasets available for health inequalities 
research. The most commonly used datasets are official records of births and 
deaths, Census data and hospital episodes statistics (HES): see Table 8. With 
respect to operational health data (births, deaths and hospital episodes etc), 
the level of aggregation available depends upon the level of user access 
restrictions. For example hospital episode statistics at the scale of individual 
patients associated with postcodes are available for secondary analysis by 
NHS staff and those with honorary contracts, but are aggregated to super 
output areas for uses external to the NHS.
The HES data is a rich information source. It is a national database of statistics 
for the care provided by hospitals in England. It contains records of 
admissions for every patient episode in England. There are limitations 
surrounding its use. Originally the dataset was set up to manage the financial 
costs of admissions, rather than for disease monitoring and prevention. 
Perhaps as a consequence, not all personal data are collected accurately. Also 
the dataset only includes conditions that are serious enough to require 
admission to hospital and therefore represents use rather than actual health 
need or demand.
Disease registers of diabetes, heart disease, and obesity are held internally 
w ithin general practices but are only shared with PCTs following aggregation 
to practice level for performance monitoring purposes. The only available 
resource at the scale of the individual is the patient register, which records 
basic information on individuals (eg age, sex, place of birth and postcode) 
and is m anaged by PCTs and maintained by general practices. Difficulties 
arise for Primary Care Trusts, which are m andated to provide and
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commission appropriate services (DoH, 2004) to meet the health needs of 
populations because they have little detailed patient information relating to 
health needs and inequalities. This results in a need to develop proxy 
indicators using survey data and geodemographic data (Weber 2004).
Name Source Analysis Unit 
available to 
this project
Key Features Description
Camden
Registered
Patients
Camden PCT Postcode Unit Age, Sex, Place 
of Birth, NHS 
number.
List of patients who are 
registered with Camden 
general practices.
Screening Data Camden PCT Postcode Unit Uptake of 
Services.
List of all patients who 
have been called for NHS 
screening programmes.
Hospital Episode 
Statistics
Camden PCT Postcode Unit Diagnosis, Age, 
Sex, Ethnicity, 
Postcode.
Database containing 
information about each 
hospital episode for every 
patient admitted to 
hospital in England.
Births Camden PCT/ ONS Postcode Sex, age of
Mother,
postcode.
Register of births in the 
UK.
Deaths Camden PCT/ ONS Postcode Age, sex, 
postcode, cause 
of death.
Register of deaths in the 
UK.
GP location Camden PCT/ ONS Address Point 
of Postcode
Location of 
practices.
Point file of general 
practice locations, number 
of doctors and their 
genders.
Census Data ONS Output Area Self defined 
health status.
10 year survey of all 
people and households in 
the country.
IMD 2004 Office of the 
Deputy Prime 
Minister
Super Output 
Area
Composite 
measure of 
deprivation.
Seven domains relating to: 
income, employment, 
health and disability, 
education, skills and 
training, barriers to 
housing and services, living 
environment and crime.
Table 8: Health datasets available to this research
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5.3.3 Survey and lifesty le  datasets
There is a considerable lack of detailed information about lifestyle 
characteristics available to health inequality researchers. Thus researchers 
have turned to alternative data sources to produce estimates, such as those 
shown in Table 9. The Health Survey for England (HSE) is the most 
extensively used public sector survey. Annually 19,000 people are surveyed 
across England to obtain information about the health of the nation. The focus 
of the survey changes each year, but there are core demographic and lifestyle 
elements consistently asked each year. The survey is carried out jointly by the 
National Centre of Social Research, London and the Departm ent of 
Epidemiology and Public Health at University College London. The sample 
size becomes too small if analysis is focused upon small neighbourhoods 
therefore its general release is available and statistically valid for large 
geographical areas, such as London boroughs. The survey asks responders 
questions about obesity, their drinking patterns and smoking habits; variables 
w ith a close association to diseases of comfort. The survey is used in the 
chapter 6 to explore neighbourhood patterns of survey respondents and 
further details will be provided there.
Lifestyle data are also available alongside many commercial geodemographic 
classifications. The lifestyle information in these systems is derived from a 
num ber of sources, including the Target Group Index (TGI lifestyle survey). 
This survey provides information that describes groups of people and their 
consumption of consumer goods and services based on 4000 brands, 500 
product categories and 250 lifestyle statements. This survey is not directly 
used in this research, because it is already commonly used by marketers and 
is incorporated into commercial geodemographic variable datasets. This 
survey was excluded because of the heavy focus on consum ption behaviours
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resulting in questions often commissioned by companies that are brand 
specific.
Name Source Analysis Unit Key
Features
Description
Mosaic -
Geodemographic
classification
Experian Postcode Global index 
contains 1000 
lifestyle 
variables
Small areas measure of socio­
economic and lifestyle. They are 
created by clustering over 400 
different variables according to 
social similarity.
TGI - Lifestyle 
Survey
Richard
Webber/Exper
ian
Postcode Diet and
lifestyle
variables
Target Group Index (TGI) 
consumer survey that annually 
samples 19,000 people within 
the UK population to produce 
consumption profiles.
Health Survey 
England
NATCEN Publicly 
available for 
PCT boundaries 
only
BMI, Drinking, 
Smoking
Annual Health Survey for 
England, samples the health 
characteristics of 19,000 people. 
Standard questions remain the 
same each year -  but key focus 
changes annually
Table 9: Survey and lifestyle datasets for m easuring and m onitoring health  conditions
There are many commercially developed geodemographic typologies. The 
one used in this study is called Mosaic, developed by Experian. Mosaic has 
been designed to identify different groupings of the population based on 
attribute similarities. It provides a postcode level classification of different 
types of people living in different neighbourhoods, based on similarities in 
income, education, and household type, as well as attitudes and lifestyles 
preferences enabling study of population types and their behaviour.
The commercial geodemographic classification used in this study was the 
2004 version of Mosaic (Experian, Nottingham, UK). It was used because of 
existing academic links. This particular geodemographic classification 
clusters together over 400 different variables, according to social similarity 
and proximity, using the processes described in chapter 3.3.2. Over 400 
different variables are used to create the Mosaic geodemographic typology:
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sources include the 2001 census and other available data sources including 
the edited Electoral Roll, Experian Lifestyle Survey information, and 
Consumer Credit Activity, alongside the Post Office Address File,
Shareholder Register, House Price and Council Tax information. The result is 
a classification of the 1.7 million UK residential postcodes into 61 different 
Types. The different neighbourhood Types are then arranged into a hierarchy 
of 11 Groups. A breakdown of the geodemographic population for the study 
area is included in section 5.6. To ensure the reader does not become 
confused any reference specifically to the Mosaic geodemographic Types or 
Groups the words will be capitalised, while general discussion of population 
groups and sub-groups will not be.
5.4 Data integration and management, a iocal spatial data 
infrastructure
The previous section identified the myriad of disparate datasets that will be 
used to create the case studies and to implement the research methodology. 
Careful data integration and manipulation is required to successfully utilise 
them. In order to create an appropriate evidence base for public health, it is 
critical to carry out the integration of datasets in a careful and logical manner.
Data integration and management is an im portant component of any 
geodemographic analysis. Figure 15 outlines the conceptual data model that 
will be implemented. There are a variety of datasets that m ust be integrated 
and the m ethod for achieving this will depend upon their spatial resolution. 
Lifestyle data and the geodemographic classification are available for 
postcode units. For integration with other datasets either the grid reference of 
the postcode (as defined by Gridlink or CodePoint) will be used or the 
neighbourhood Type/Group associated with the postcode will be the
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identifier. Health survey data, hospital episode statistics, and screening data 
will be ascribed their neighbourhood characteristics by appending the 
postcode unit of the records to the geodemographic classification (to ensure 
anonymity in the data) and joined accordingly.
Lifestyle data
Geodemographic
Classification
Admin BoundariesHealth Surveys
Hospital Episode Statistics Community Facilities
Screening Data (eg breast 
or cervical)
Local Profile Database
Figure 15: Conceptual data model
5.5 Processes and techniques
A number of processes will be used for the development of geodemographic 
health. The more detailed ones will be handled specifically in the context of 
each case study, but the generic processes crossing all the cases will be briefly 
document in this section. The key processes and development framework are 
outlined in Figure 16, which shows the progression from raw input data 
through data processing to the final output and results dissemination; 
whereby the results are communicated and provided for everyday use within 
the public health department of Camden PCT.
The framework outlined in Figure 16 is comprised of two distinct parts. The 
first part corresponds to processes associated with data acquisition,
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processing and analysis. The component processes of this part are responsible 
for transforming individual facts and data into information which in the 
second part on the model can be consolidated into evidence and knowledge. 
Here the conceptual data model (Figure 15) is turned into a local spatial data 
infrastructure for Camden, which provides the vehicle for informing public 
health spatial decision-making. This framework is in line w ith the suggested 
structure of a support infrastructure for decision-making in Longley et al. 
2001 (page 7).
Following the development of the local spatial data infrastructure (data 
acquisition) the different datasets can be manipulated, synthesised and 
analysed in a consistent m anner to produce health specific indicators relevant 
to the organising framework (Figure 13). The results of which provide 
information to public health professionals. This section of the framework is 
addressed in Chapter 6 and 7 of the thesis.
Thus far the skills knowledge has been primarily in the hands of the 
researcher (see Figure 11). The second part of the processing and 
development framework (Figure 16) corresponds to data sharing and 
dissemination of results. This section of the framework is responsible for 
transferring the research knowledge into the professional domain. It is here 
that the information created is turned into public health knowledge. Chapter 
9 considers this section of the model and sets out to address the development 
of geodemographic knowledge transfer.
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Local spatial data infrastructure
HES
HSE
Grid- 
I inkOperational
Health data
Mosaic
Append
Neighbourhood Type 
using postcode
GP
patient list
Data acquisition, processing and analysis
Results, data sharing and dissemination Disseminate
results
Figure 16: Process diagram and geodemographic development framework of the research
design
Process
Assign to 
postcode grid
Local Organisations
Standardise
postcodes
Camden PCTPCTs Local Community
Calculate 
percentage 
of patients
Count
responses per 
Type
Link to public
health
initiatives
Develop case 
studies
Map Scores 
and create 
profiles
Assign to GP Practice 
grid reference
Create composite 
practice index scores
Develop survey 
weights
Create
neighbourhood index 
values
Append
Neighbourhood Type 
using postcode
Once the local spatial data infrastructure has been developed, health outcome 
indicators can be created to profile population sub-groups. In the context of 
this research, profiles are created for different types of analysis units 
representing different social and/or spatial scales; the neighbourhood 
(postcode unit), general practice (GP) and Primary Care Trust (PCT)
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administrative boundary. The index score provides a simple, robust and 
directly comparable measure of social measurement to identify social health 
averages (Longley, 2005). It is for this reason index scores were chosen as the 
measurement technique. Index scores enable simultaneous direct comparison 
of health outcomes at two different levels; the neighbourhood (or other unit 
of analysis) and a local or national average. They utilise appropriate base 
categories when calculating both spatial and aspatial indicators of social, 
economic and demographic conditions.
The profiles are statistical profiles based on the creation of index scores for 
different health outcomes. Statistical profiling using index scores is a 
commonly used technique in geodemographic analysis, particularly in the 
field of m arketing where they are described as 'propensities'. In general an 
index is used to create a single numerical measure used to quantify trends or 
variations, and most deprivation measure create index scores (see section 3.1). 
In the case of a geodemographic index score they can be considered as a tool 
for social health measurement. The equation below shows the formula for 
calculating an index score. The term target population refers to potential 
participants or population groups of specific interest whereas the base 
population refers to the proportion of people in the larger population. For 
example if each patient with heart disease in the UK is ascribed w ith a 
geodemographic Type according to the postcode in which they live, an index 
score can be developed to predict the likelihood for all people living in 
particular neighbourhood Type in the UK compared to average propensity 
for the UK. The proportion of target population w ould be created by 
calculating the total count of people in the neighbourhood Type w ith heart 
disease versus the total num ber of UK residents living in that particular 
neighbourhood Type. The proportion of the base population would calculate 
the proportion of the total population with heart disease in the UK resident 
population.
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Index score= Proportion of target population x 100 Equation 1
Proportion of base population
The index score provides a simple, robust and directly comparable measure 
of social measurement to identify social averages. They can be created for 
health data to predict health outcomes by ascribing the geodemographic 
characteristics of a neighbourhood to the patient or survey respondent 
through the use of the postcode unit. This is a simple six step process, 
outlined in Figure 17. For each respondent/patient there are data records 
containing information about their address w ith the full unit postcode (step
1). The responders/ patients are the target population. The postcode of each 
respondent/patient is extracted and used as a unique identifier (step2). Using 
this postcode, the geodemographic classification is assigned to each postcode 
in the target population (step 3). The num ber of responders/patients for each 
geodemographic Group/Type is totalled (step 4) and the index value is then 
created (step 5), using the equation above. The final step involves the analysis 
of index values (step 6), which will be considered in the next chapter.
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1 1
Survey responder/patients (individual)
2 Extract postcode to use as
hi im l NW4 6TF identifier
■ CEH Z]3
104 156
Append geodemographic 
Type/Group to postcode
Survey responder/patients are collated 
for each geodemographic Type/Group
89 1165 1170 | 55 1 62 4 5  ^ ■ C a lc u l a t e  index score
6  Analysis of geodemographic index values
Figure 17: Method for calculating a neighbourhood (geodemographic) index, using
operational health or survey data
In essence an index score is used to compare, for example, the number of 
diabetics in an observed population sub-group (target population) as 
compared to the total number of diabetics in a population base group (base 
group). Essentially observational frequencies of behaviour, presence of a 
disease or a survey response are compared to the total frequencies in a base 
population or survey sample. They are useful measures for identifying 
differences between sub-groups, but are not always useful for identifying 
observational differences actually within Groups/Types. There are a number 
of precautionary notes to be aware of when using index scores, some of 
which are documented by Harris et al (2005, page 121). The scores are subject 
to scaling effects; using a value of 100 to act as the average value means 
scores below 100 are constrained to 0, but scores above 100 can theoretically 
stretch to infinity. This creates particular issues on datasets that have very 
small sample sizes, because the resultant scores would become less reliable as
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small-number effects occur. This will be discussed in more detail in the 
context of the case studies.
5.6 Study area
The main study area of interest is the London Borough of Camden. This was 
chosen because the research was co-sponsored by this PCT. Camden is an 
Inner London Borough within the heart of London, as highlighted in Figure 
18. The borough is characterised by a diverse population and the 
consequential polarities which result from a variety social and economic 
conditions and which give rise to inequalities experienced by different sub­
groups.
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Figure 18: Location of study area, London Borough of Camden
The 2001 Census showed that 198,020 people were resident in the Borough, 
although this has since been estimated to have risen to over 200,000. Of this 
population, 43% of residents were under the age of 30, a typical pattern for 
metropolitan areas which invariably have a much younger population 
pyramid. Almost half of the residents in full-time employment were educated 
to degree level, and what is more Camden has the largest proportion of full­
time students living in it compared to the rest of London (11%). It is also 
home to University College London, located in the south of the Borough.
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Figure 19: Map of Camden’s medical facilities and local infrastructure
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Figure 19, highlights the medical facilities and local infrastructure of the 
borough. It is home to 14 train stations and 20 tube stations and most recently 
became home to the new international Eurostar terminal at King's Cross. 
Around the main train stations of King's Cross and Euston are some very 
marginalised communities. The borough is resident to a multicultural society 
with 27% of the population from black and ethnic minority communities; 
with the Bangladeshi being the largest of these cultural communities.
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5.6.1 N eighbourhood com position of Cam den
On a national scale the postcodes are classified (using Mosaic) into 61 
different Types and these are arranged into 11 different Groups. Within 
Camden, of the 11 national Groups 7 can be found and of the 61 national 
Types, 21 are represented in Camden. The four most frequently occurring 
Types are: Group A - Type 01, Group E - Type 28 and Type 29 and Group F - 
Type 36. Each of the characteristics represented by these postcode types 
differ considerably. People living in Type 01 postcodes are most likely to be 
career professionals living in sought after locations, with high incomes. By 
comparison Type 28 and Type 29 are indicative of areas with transient singles 
living in m ultiple occupied large old houses. Finally, 25% of Cam den's 
population lives in Type 36 postcodes, which is representative of high density 
social housing, with high levels of diversity and very low incomes.
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Mosaic
UK
Type
Population 
of Camden 
in Each 
Type
Percentage
Camden
Population
Index
for
Camden
versus
UK
A 01 51032 22.49 4057
A 02 10603 4.67 511
A 03 667 0.29 23
B 08 1780 0.78 50
D 26 259 0.11 10
D 27 1533 0.68 42
E 28 57716 25.44 2323
E 29 28206 12.43 1348
E 30 4768 2.10 178
E 33 3955 1.74 228
E 34 3549 1.56 317
F 35 1289 0.57 127
F 36 56865 25.06 1577
F 38 1585 0.70 235
F 39 1391 0.61 68
F 40 99 0.04 10
148 478 0.21 44
149 364 0.16 12
150 185 0.08 9
J 51 82 0.04 8
J 52 502 0.22 22
Graph showing how representative 
Camden's population is compared to UK 
population
0 tD 2D 3QD 4D 900
i
Figure 20: Neighbourhood Types represented in Camden
The graph in Figure 20 visually represents the population of Camden 
compared to the distribution of population Types in the UK. From this it is 
possible to see which neighbourhood Types are over or under-represented in 
the population. From this graph it is possible to see all of the Types in Group
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E (colour coded -  green) are over represented together with a number of 
Types in Group A (dark purple) and F (pink). The locational distribution of 
neighbourhoods is represented in the figure below, where it is clear to see 
Camden's great population diversity. Appendix A contains a description of 
the neighbourhood Types and their hierarchical Groups with photos 
representing their associated housing types for Camden streets.
Figure 21: Map of neighbourhood Types in Camden
Mosaic Types in C am den
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•  Cultural Leadership • Bedsit Beneficiaries
• Corporate Chieftains • Metro Multiculture
* Just Moving In ■ Dignified Dependency
South Asian Industry * Sharing a Stan case
Settled Minorities • Sepia Memories
* Counter Cultural Mix • Old People in Flats
• City Adventurers • Low Income Elderly
• University Challenge • Cared tor Pensioners
* Town Gown Transition • Chiidfree Serenity
- New Urban Colonists
5.7 Chapter summary
This research method highlights the various data sources enumerated in 
section 5.3 which present themselves to the formation of a local 
(neighbourhood) spatial data infrastructure to form the building blocks for 
the development of health outcome profiles. Because the indicators being 
developed are potentially very useful to health professionals, with social
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marketing just one of the diverse applications for their use, it is pertinent to 
ground the research in practice and explore their dissemination w ith the 
public health sector. The following chapters, mark the beginning of section II, 
and document the development of the indicators and their application to 
explore the complexity of a number of different public health scenarios. 
Investigating health outcomes from two perspectives; diseases of comfort 
associated with lifestyle behaviours and as responses for improving disease 
prevention initiatives for various organisational scales. The results of the case 
studies are then synthesised together to consider their relevance as 
neighbourhood discriminators for social marketing, as alternatives to 
deprivation measures and as a method for combining and viewing social and 
geographical space.
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I n j e c t i o n  II
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O  apter 6
Geodemographic 
and health 
outcome analysis
Developing measures of diseases of comfort
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6 Geodemographic and health outcome analysis 
-  diseases of comfort
Objective One
To develop and explore an alternative framework for measuring and 
disseminating health outcome indicators of inequality, to be used in 
social marketing and public health interventions.
6.1 Introduction
The literature review identified a current need for a population centric 
conceptualisation of measurement for defining health outcomes based on the 
social and geographical scale of the neighbourhood. This new framework 
should prove useful for a num ber of health applications that were 
highlighted in (Figure 13). The thesis itself concentrates on the particular 
domains of social marketing and health intervention planning. This is 
because they both have real world context and are of particular importance 
from the UK policy perspective, as highlighted in the literature review.
The four key principles of social marketing that have been adopted from the 
field of commercial marketing are; product, price, place and promotion, noted 
in section 3.4.2 of the literature review. With this in m ind the forthcoming 
chapters will consider how these principles can be informed by 
geodemographics to assist in the development of interventions and
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campaigns. In the following chapters the research considers geodemographic 
classifications as a potential mechanism for appraising collective lifestyles, 
behaviours and health outcomes of population sub-groups w ith a view to 
understanding the four principles of social marketing.
Extensive research exists around defining and measuring social inequalities, 
w ith the underlying aim of government and health policy to reduce the 
inequalities that exist across social groups (Harper and Lynch, 2006). For 
these reasons, in the UK, there have been many discussions surrounding the 
reduction of health inequalities, as identified in the literature review, w ith the 
central aim of m any key government targets leading to this common goal.
The review in the literature proved that research into inequalities in health 
outcomes manifest through a variety of different social determ inants as 
represented by the models identified in Chapter 2.3.2. One of the models is 
associated with the lifestyles of communities and individuals, and the 
population centric model by Friedman and colleagues (2004) noted the 
significance of collective responsibility. Furthermore, the current governm ent 
emphasises the importance on both communities and lifestyles in its white 
paper: 'Choosing health' (DoH, 2004).
Therefore, in line with observations made by M armot and colleagues (2005), 
this research will determine whether geodemographic indictors are able to 
identify and account for gradients in health inequalities which will be 
m easured as the likelihood to partake in health-harming behaviours or 
develop a disease of comfort. This will be done by incorporating social 
similarity into the measurement technique by identifying socio-economic 
characteristics of small neighbourhood areas and ascribing the health- 
harm ing behaviours to these areas. Consideration will then be made to 
determine how the resultant indicators can be applied to real world public 
health issues. A series of case studies are used to develop the framework
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based on the policy priorities of public health departments. The results of the 
case studies are appraised and evaluated within the context of each case 
study and each one builds upon the knowledge gained from the previous 
study.
The production of useful robust health measurement indicators developed in 
the forthcoming chapters, are dependent upon data availability and the scale 
at which they are collected and made available. Health sector data use two 
prim ary collection techniques; transactional collection or quantitative 
surveying, qualitative data collection methods are used, but are 
predom inantly used for small local areas (due to the limitations of cost both 
for time and resources). Transactional collection of health data involves 
recording transactions such as hospital visits, and patient lists maintained by 
general practitioners. Qualitative surveying techniques often involve face to 
face collection of data, between interviewer and respondent, which are 
subsequently recorded and coded for further analysis, but to maintain 
anonymity of respondents, data are released for large units of analysis e.g. 
postcode sector (Table 7).
The development of these new measures is im portant because, continuous 
dem and is placed upon local PCTs to provide equitable services that ensure 
access for those who need them (Darzi, 2007, page 8). This represents a 
fundam ental paradigm  shift, moving away from a traditional ethos of 
universal health care for all, to one which places emphasis on a rationed 
system apportioned by need. The primary goals of health inequality 
initiatives are explicitly related to comparisons of outcomes between 
population groups and reducing known disparities. But there is an ever 
increasing pressure to improve the efficiency of service provision, whilst 
maintaining services that effectively serve the health needs of the population. 
It is essential to understand that different neighbourhoods and communities
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require different health promotion and screening strategies, and that different 
general practices will need to provide individual or shared services according 
to the profile of their patient lists, in order to maximise the benefits to all.
With this in m ind the case study approach should prove useful because it 
should enable successful differentiation of the population according to a 
diverse set of health outcomes.
In this chapter, Chapter 6, the annual Health Survey for England (HSE) is 
classified using a geodemographic classification to create contextual and 
compositional measures of neighbourhood lifestyles. This chapter explores 
the relevance and applicability of national survey data to create indicators for 
predicting lifestyle and behaviour patterns responsible for diseases of comfort 
such as obesity, smoking and drinking. The following chapter, Chapter 7 
considers appropriate use of transactional health data for preventative health 
outcome measurements related to existing public health services, using 
Hospital Episode Statistics. The chapter will corroborate the 
geodemographics framework proposed in Chapter 4 and developed in 
Chapter 6, to predict diabetes need and uptake of cancer screening services 
together with the development of practice profiles that can be applied to 
assist understanding of the distribution of health need. In this sizable chapter 
the notion of scalable indicators, as required by the differing levels of decision 
making, is addressed by exploring the development of diabetes risk profiles 
for different organisational scales within the NHS such as general practices 
and Primary Care Trusts (PCTs). The chapter also considers the accuracy of 
the indicators by comparing results calculated using diabetes risk with a 
known and accepted industry model for predicting the population prevalence 
of diabetes.
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6.2 Methodology and datasets
In this thesis a commercial geodemographic classification is used to create the 
risk index scores. The 2004 version of Mosaic (Experian, Nottingham, UK) 
was used in conjunction with a num ber of different health data sets (Table 8), 
in particular for this chapter it was used alongside the Health Survey for 
England (HSE), a description of which was outlined in Chapter 3.
In collaboration with Experian and with the assistance of the National Centre 
for Social Research (NATCEN), neighbourhood Types from the Mosaic 
geodemographic classification were appended to the annual national Health 
Survey for England (HSE) datasets, for the period 2001 to 2003 using the 
method described in Chapter 4.6, Figure 17. The neighbourhood Types were 
appended to the postcodes of the survey respondents. This process was 
carried out by NATCEN on their premises, in order to ensure compliance 
w ith data protection legislation. These data were then used to produce counts 
for each neighbourhood Type cross- tabulated with the responses to a range 
of HSE questions relevant to the behaviours described (see Table 10). A 
process flow diagram of the process in documented in Figure 22. In this 
diagram the division between processes carried out on site at NATCEN 
offices prior to data annonymisation are grouped together w ithin the orange 
box. All other processes were carried out independent of NATCEN.
Once the geodemographic classification had been appended to the HSE for 
the years 2001, 2002, and 2003, the response variables were cross-classified 
with both geodemographic Group and Type. Of concern to this investigation 
were the responses to questions pertaining to smoking, obesity and drinking; 
all lifestyle behaviours that are often linked to diseases of comfort. The
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response questions considered to be of interest to this research are listed in 
Table 10.
Table 10 lists three types of attributed behaviours that are admissible. The 
first corresponds to the frequency of smoking behaviours and questions 
survey respondents about how many cigarettes they smoke per day. The 
second set of question responses is considered a proxy m easure for obesity 
because it records the Body Mass Index (BMI) which is a height to weight 
ratio of the responders. The third and final set of responses relate to the 
alcoholic drinking patterns of responders by asking how m any drinks per 
week you have.
R it(M n s e
Variable
M M fN ite ie w l
Light smokers, under 10 a day
Moderate smokers, 10 to under 20 a day
Frequency of Heavy smokers, 20 or more a day
Smoking Don't know number smoked a day
Non-smoker
No answer/refused
BMI Under 18.5
BMI between 18.5 and less than 25
Body Mass Index BMI between 25 and below 30
(BMI) BMI between 30 and below 40
BMI 40 and more
BMI not applicable
no drink in last 7 days
Less than 2
2 to 3 drinks
Number of drinks 3 to 4 drinks
had in last 7 days 4 to 5 drinks
5 to 6 drinks
6 to 8 drinks
8 or more drinks
Table 10: Table of Health Survey for England health behaviour variables
The response variables and the corresponding attribute level data listed in 
Table 10 were extracted from the dataset, and all counts for males and
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females over the age of 16 (all adults), for each year by neighbourhood Type 
were aggregated together. In total the research database had 37,851 adult 
counts by Mosaic Type for the three years.
Processing carried out at N ATCE N
Join variables using
HSE ; unit postcode
Geodemographic
classification
Cross tabulated 
anonymised dataset: 
survey variables & 
neighbourhood Types 
and Groups
2001
Aggregate counts for 3 years
Extract counts for adults over 16
r
Extract variables for health related
I
Apply weights matrix to variables Calculate survey
r
representation
Calculate behavioural indices
I
Create standardised weighted risk scores 
for: smoking/alcohol consumption/obesity
Visualisation of Indicators
Figure 22: Process flow diagram of method used to create indices for measuring the health 
harming behaviours of smoking, drinking and obesity
The next step in the process was to produce standardised weighted risk 
scores for each the response variables and their associated attribute levels 
listed in Table 10: smoking, drinking and obesity (calculated using BMI)). The 
standardised risk scores are weighted because for some neighbourhood
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Types the HSE survey methods produced over-sampled results and for others 
it produced under sampled results. This is discussed in greater detail in the 
next section.
6.2.1 R epresentiveness o f survey data
It is understood by Public Health Analysts that the Health Survey for 
England is not entirely representative of the English population it attem pts to 
assess. For this reason this section discusses the method employed to adjust 
the survey sample, by first measuring its representiveness and then applying 
it to the population frame for England to account for the misrepresentations 
in neighbourhood composition. This technique has been adapted from one 
identified by Harris et al (2005, page 124).
The reasons for measuring the representiveness and for calculating the 
necessary adjustments to the survey frame are to account for the limitations 
of survey sampling and the fact that the population of England and indeed 
the UK is not uniformly distributed. Defining policy, targeting resources, 
strategic planning, health promotion interventions and social m arketing 
strategies are all activities that require robust measures of local health need. 
To reduce false assumptions made from unrepresentative index risk scores it 
is pertinent to adjust them according to England's recorded neighbourhood 
composition.
The num ber of people in different population sub-groups varies, for example 
only 1.97% of the UK's population live in Neighbourhood Type 36 (see Table
11). Consequently, because of the different neighbourhood compositions in 
England there is a possibility that sampling methods may subject the dataset 
to being over or under representative. The under or over representation of 
neighbourhoods is an artefact of the sampling frame used to conduct the
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survey, where the population is first divided into geographical areas, but not 
population sub-groups, before it is sampled.
There are a num ber of steps to ensure the survey is adjusted appropriately. 
First the 'All Fields Postcode Directory' (AFPD) was extracted from UK 
Borders, (also known as Gridlink). This dataset contains a record of each 
postcode unit in the United Kingdom. It relates both current and terminated 
postcodes to a range of current statutory administrative, electoral, health and 
other area geographies (ONS Geography, 2005, page 4). All postcodes w ith a 
country code of 064, representing England were extracted. To standardise 
their format, the postcodes were stripped of their blank spaces to ensure they 
were all in the same format then linked to the Geodemographic classification 
which records the total number of households and population per postcode 
unit. From this the total population living in neighbourhood Types in 
England (see Table 11) was calculated, and forms the population base used to 
calculate the index scores in future calculations.
Second, the validity of the survey was established by calculating index scores 
of the HSE respondents for each of the variables. Compared to England's 
total population per response variable, this determines the extent to which 
the survey represents the population. The standard formula for calculating 
indices, listed in section 5.2 was used, but for this example the num erator was 
the percentage of total survey respondents per neighbourhood Type (for each 
response variable and the denominator the percentage of England's 
population per neighbourhood Type). For example using neighbourhood 
Type 01, the proportion of the total num ber of survey respondents (column 2, 
Table 11), was divided by the proportion of that Type in England (column 4, 
Table 11) [0.0053/0.0066=0.812 (to 2 decimal places)]. The result of this 
calculation returns an index score of the survey representation for each 
neighbourhood. In this instance Type 01 is under represented (result is less
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than 1) in the survey. The results for all neighbourhood Types are listed 
below in Table 11.
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Mosaic
Type
Code
Total
respondents 
to  BMI 
survey 
variables
Proportion of 
to tal survey 
respondents 
(%  targe t, to 
4 decimal 
places)
Count of 
Type in 
England
Proportion 
of Type in 
England (°/o 
B ase,to  4 
decimal 
places)
R epresentation of 
survey variables 
(sam pling index 
score, to  3 
decimal places)
W eight to 
be applied 
to  BMI 
index score 
calculations
01 202 0.0053 339,705 0.0066 0.812** 1.232
02 391 0.0103 519,269 0.0101 1.028* 0.973
03 506 0.0134 708,194 0.0137 0.975 1.025
04 688 0.0182 756,400 0.0146 1.242 0.805
05 729 0.0193 874,829 0.0169 1.137 0.879
06 892 0.0236 1,197,831 0.0232 1.016 0.984
07 964 0.0255 1,283,913 0.0249 1.025 0.976
08 55 0.0015 240,937 0.0047 0.312 3.209
09 454 0.0120 657,300 0.0127 0.943 1.061
10 558 0.0147 872,459 0.0169 0.873 1.145
11 964 0.0255 1,375,963 0.0266 0.956 1.046
12 1291 0.0341 1,713,993 0.0332 1.028 0.973
13 758 0.0200 1,103,341 0.0214 0.938 1.066
14 55 0.0015 112,936 0.0022 0.665 1.504
15 1383 0.0365 1,718,624 0.0333 1.098 0.910
16 1365 0.0361 1,562,226 0.0302 1.193 0.838
17 1251 0.0331 1,653,580 0.0320 1.033 0.968
18 1433 0.0379 1,930,795 0.0374 1.013 0.987
19 995 0.0263 1,449,480 0.0281 0.937 1.067
20 428 0.0113 771,361 0.0149 0.757 1.320
21 1060 0.0280 1,365,134 0.0264 1.060 0.944
22 1345 0.0355 1,691,541 0.0327 1.085 0.921
23 1589 0.0420 2,129,553 0.0412 1.018 0.982
24 1069 0.0282 1,433,884 0.0278 1.018 0.983
25 307 0.0081 436,928 0.0085 0.959 1.043
26 418 0.0110 719,960 0.0139 0.792 1.262
27 773 0.0204 977,535 0.0189 1.079 0.926
28 407 0.0108 686,775 0.0133 0.809 1.236
29 295 0.0078 521,115 0.0101 0.773 1.294
30 525 0.0139 718,196 0.0139 0.998 1.002
31 479 0.0127 582,131 0.0113 1.123 0.890
32 285 0.0075 447,299 0.0087 0.870 1.150
33 238 0.0063 358,767 0.0069 0.905 1.104
34 106 0.0028 251,753 0.0049 0.575 1.740
35 109 0.0029 144,025 0.0028 1.033 0.968
36 531 0.0140 994,608 0.0193 0.729 1.372
37 459 0.0121 736,541 0.0143 0.851 1.176
38 109 0.0029 120,283 0.0023 1.237 0.808
39 273 0.0072 358,337 0.0069 1.040 0.962
40 7 0.0002 10,023 0.0002 0.953 1.049
41 436 0.0115 744,068 0.0144 0.800 1.250
42 867 0.0229 1,378,362 0.0267 0.859 1.165
43 965 0.0255 1,206,565 0.0234 1.092 0.916
44 1046 0.0276 1,254,419 0.0243 1.138 0.879
45 812 0.0215 1,027,439 0.0199 1.079 0.927
46 1269 0.0335 1,800,956 0.0349 0.962 1.040
47 980 0.0259 1,425,527 0.0276 0.938 1.066
48 176 0.0046 221,098 0.0043 1.087 0.920
49 493 0.0130 587,870 0.0114 1.145 0.874
50 422 0.0111 524,897 0.0102 1.097 0.911
51 236 0.0062 265,965 0.0051 1.211 0.826
52 468 0.0124 561,083 0.0109 1.139 0.878
53 629 0.0166 742,943 0.0144 1.156 0.865
54 504 0.0133 595,835 0.0115 1.155 0.866
55 976 0.0258 1,261,151 0.0244 1.056 0.947
56 70 0.0018 108,136 0.0021 0.884 1.132
57 95 0.0025 75,498 0.0015 1.718 0.582
58 638 0.0169 1,002,648 0.0194 0.869 1.151
59 538 0.0142 702,187 0.0136 1.046 0.956
60 377 0.0100 521,948 0.0101 0.986 1.014
61 108 0.0029 128,632 0.0025 1.146 0.873
Table 11: Weightings of Health Survey for England response variables of Body Mass Index
"Values in red indicate over-sampling of responses, ** values in blue in under-sampling of responses
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The resultant index score for each neighbourhood Type signifies how 
representative the survey was according to the total num ber of people who 
responded to the particular survey question. Neighbourhood Types with 
scores less than 1 were indicative of under-sampling in neighbourhoods.
With scores greater than 1 suggesting the neighbourhood Types were over­
sampled. In the case of the worked example, responses to questions related to 
BMI showed 28 neighbourhoods were under-sampled (coloured in blue in 
Table 11). Some neighbourhoods were over represented indicating over- 
sampling of the survey, this was evident in 33 of the 61 neighbourhoods 
(coloured in red in Table 11).
6.2.2 W eighting the H ealth Survey for England data to account for 
sam pling errors
Returning to Figure 22, the next step in the process was to calculate weighted 
index scores that accounted for representation errors in the sampling frame of 
the survey. The resultant scores for the survey representation were used to 
assist in the creation of the sampling weights. Each index score is calculated 
using a scale where 100 represents the national average. The weights were 
defined in the following way and the results of which are included in column 
7, Table 11. For Neighbourhood Type 01, the weight w ould be [100/ 
(0.812*100) = 1.232]. So first the proportion of over/ under-sam pling per 
neighbourhood was identified. Neighbourhood Type 01 was under sampled 
by 23%. The population counts m ust be adjusted by +23%, hence a weight of 
1.23.
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6.2.3 A djusting the survey counts to calculate behavioural and  
lifesty le  indicators
The final steps in the process flow diagram (Table 11) were associated with 
calculating the final weighted survey variables to return health outcome risk 
indicator scores. By applying the weights calculated in the previous section it 
is possible to adjust the survey counts according to whether the 
neighbourhood Type was over or under sampled in relation to the population 
distribution of neighbourhood Types in England. The process once again 
follows that suggested by Harris et al (2005, page 125). If the proportion of 
survey respondents compared to the proportion of the actual population in 
England was under-represented (i.e. scores are under 1) then they are given a 
higher weight, and those over 1 are given a lower weight. A series of 
calculations were used to do this, but in essence the final index score is 
produced in the same way as that noted in Chapter 5, section 5.5.
The actual count of the survey respondents were adjusted according to the 
weights calculated in the previous section. So returning once again to the 
example of neighbourhood Type 01, the sampling index score showed that 
for questions related to BMI, this neighbourhood Type was under 
represented in the survey by a factor of 0.812 (23%). The weight to be applied 
to this Type was calculated as a 1.232, the factor which m ust be used to adjust 
the response counts for Type 01. This is done by taking the original num ber of 
survey respondents and multiplying it by this weighting factor (202*1.232 = 
249). Therefore the adjusted number of respondents used for risk scores 
associated w ith BMI now becomes 249, 47 more people were added to this 
response count. These calculations are repeated for each neighbourhood Type 
and become the new input variables for the nominator of equation 1, Chapter 
5, section 5.5.
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6.2.4 Sum m ary
It is on this weight adjusted dataset that the case studies in this chapter have 
primarily focused, investigating 3 lifestyle behaviours: smoking, obesity and 
drinking. The complex nature of these behaviours and absence of routine 
data collection reinforces the difficulty of exploring these lifestyles at the unit 
of the neighbourhood. The case studies presented in this chapter develop the 
framework for applying geodemographics to national surveys, exploration of 
resultant neighbourhood patterns and discusses the relevance for application 
to social marketing and as an alternative predictor for health outcomes. 
Where the m ethod goes beyond the development of a simple indicator as 
discussed in the above methodology more detail is discussed within the 
context of each case study.
6.3 Predicting smoking behaviours
6.3.1 Problem  d efin ition
Smoking related illness impact significantly on the NHS and its services. In 
2004 the Departm ent of Health measured smoking prevalence at 25% for 
adults living in England (Information Centre, 2006, page 3). The same source 
attributes 1.4 million hospital admissions with a prim ary diagnosis directly 
related to smoking.
Smoking behaviour is difficult to measure and predict at neighbourhood 
scales, due to the scarcity of available data. This is because there is no central 
repository of data on smokers or smoking related behaviour in the UK. Data 
are sometimes m anaged by GPs, but these data are rarely up to date and
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aside from prevalence rates for general practices there is little data sharing 
between general practices and PCTs. Currently recording of smoking 
prevalence is not m andatory for general practices, nor is sharing such data 
with PCTs obligatory.
Despite this lack of data, a key national target upon which PCT performance 
is m easured relates to the success of smoking cessation services. For this 
reason there is a heavy onus on PCTs to reduce the num ber of smokers by 
increasing the num ber of people who successfully quit the habit. The problem 
arises of how to identify population sub-groups that are most likely to 
comprise of smokers and then encourage them to quit.
In this case study a num ber of different applications of geodemographics are 
employed to help facilitate the exploration of the social and spatial 
distribution of smokers. In the first example the Health Survey for England 
(HSE) is cross-referenced with the neighbourhood classification to create 
cumulative proportions of smokers per neighbourhood in order to investigate 
the evenness of their distribution in society. This is done using Lorenz curves 
and subsequently calculating the associated Gini coefficients. The motivation 
for calculating these measures is to carry out initial inductive analysis in 
order to determine whether smoking behaviour is distributed 
disproportionately in society. The second application of the geodemographic 
framework carries out exploratory analysis by creating weighted risk index 
scores (as discussed in section 6.2) to predict neighbourhood propensity to 
smoke or not to smoke. Furthermore, these risk scores are then converted into 
probabilistic density surfaces for London which are then used in a following 
case study to create a composite surface of unhealthy behaviours.
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6.3.2 Exploratory analysis using Lorenz curves and G ini coefficien ts
The m easurement of health inequalities has long been researched and the link 
between smoking behaviours and poor health outcomes is well known and 
irrefutable. But despite the common knowledge surrounding the dangers 
related to smoking, one quarter of the adult population in the UK partake in 
this negative health behaviour. In the 2004 Wanless report smoking was 
identified as,
“the single greatest cause of preventable illness and premature death in the 
UK. . . . i t  is estimated that half the difference in survival to 70 years of age 
between social class I and V  is due to higher smoking prevalence in class V" 
(Chapter 4, page 2).
Currently the pattern between smoking and income is m easured by social 
class or using a deprivation measure (ASH, 2005).
In health research a common technique for assessing disproportionalities 
include; the Gini-index, the squared coefficient of variation and the relative 
concentration index; for a more comprehensive list see Harper and Lynch 
(2006). To begin exploring the variation in smoking related behaviours for 
neighbourhoods, initial analysis took the commonly used technique to 
explore income inequalities known as Lorenz curves and applied it to the 
smoking dataset.
Initial descriptive analysis involved the creation of Lorenz curves and Gini 
coefficients to explore the equity of the distributions. As the name suggests 
Lorenz curves were developed by Lorenz, in 1905, and have been frequently 
used to determine the proportion of income in relation to the percentage of 
the population. In this example the technique is applied to determine the 
proportions of differing health behaviours as percentages of the survey
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sample to summarise differences in health behaviours between different 
social groups.
The raw counts of variables cross-referenced by geodemographic Type were 
used as the input data (Table 9). The variables representing people who were 
classed as moderate and heavy smokers were summed together, (light 
smokers were not included because initial examination of the data 
distributions highlighted a different pattern to that of moderate and heavy 
smokers and thus are treated as a separate group). This created a new 
variable labelled 'smokers (SM)' and was compared to the people who were 
defined as 'non smokers (NS)'. These variables were used to create a 
population ratio of m oderate to heavy smokers compared to non-smokers 
(SM/NS) for each neighbourhood Type. The neighbourhoods were then 
ranked, in ascending order, based on these ratios. Then for each 
neighbourhood the total numbers of smokers (% SM) or non-smokers (% NS) 
was converted into percentages. These values were accumulated in 
accordance with the previously calculated ascending ranks and plotted 
against each other on a graph.
The graph in Figure 23 plots the percentage of non-smokers versus the 
percentage of smokers for each given neighbourhood Type (using the Mosaic 
geodemographic classification). Each point on the graph represents one of the 
61 different Neighbourhood Types in the geodemographic classification. The 
Lorenz curve shown indicates the degree of difference across neighbourhood 
Types for smoking related behaviours. If smoking behaviours across 
neighbourhoods were perfectly equal, then the distributions would be 
proportionally equal and the plot would be a 45 degree diagonally straight 
line (Kawachi and Kennedy, 1997, page 1123). More unequal distributions are 
highlighted by the greater concavity to the shape of curve. By investigating 
the shape of the curve the amount of inequality can be ascertained.
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Lorenz curve comparing moderate I heavy smoking 
to non smoking behaviour
100
Line of perfect equality
£
|oEto
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Lorenz curve
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% Moderate/Heavy Sm okers 
Figure 23: Lorenz curves for smoking patterns across neighbourhood Types
If smoking related behaviours vary at the neighbourhood level, then 
consideration should be made for the appropriateness of interventions 
planned at this scale and indicates the relevance for further analysis.
The measure in the context was used to calculate disproportionate amounts 
of smoking in neighbourhoods. Moderate and heavy smoking behaviours 
can be considered as an association between neighbourhood's share of the 
population, ranked by their non-smoking behaviour and their share of non­
smoking behaviour.
The graph in Figure 23 highlights the degree of inequality in the phenomenon 
being measured, in this instance smoking behaviours within neighbourhood 
Types. The concavity of the curve produced by comparing the distributions of 
smokers compared to non-smokers within neighbourhoods is pronounced. 
The chart indicates a degree of difference between the distributions, implying 
that at the neighbourhood level in England there is a measure of separation 
between this type of smoking behaviour. The results indicated that for 
neighbourhood Types in England there is degree of difference between
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proportions of m oderate/ heavy smokers and non-smokers. Neighbourhood 
Types exhibit different patterns of smoking behaviour.
A technique complementary to the Lorenz curve is the calculation of the Gini 
coefficient. It provides a concentration measure of inequality, known as the 
measure of dissimilarity. It measures the area beneath the line of equality (the 
straight line marked on Figure 23) and the Lorenz curve and is used to 
describe the degree of disparity within neighbourhoods. The area between 
the plot and the line of equality is the fraction of the sample of smokers 
relative to the non-smoking sample. It was measured by calculating the 
difference between the cumulative percentages. The overall Gini coefficient 
for English neighbourhoods was measured as 25.41(+-1.97) and has a range of 
0 to 100, where 0 represents total equality and 100 represents total inequality. 
It highlights the degree to which the distributions depart from equality. Thus, 
smoking distributions in neighbourhoods across England can be said to be 
unequal. Neighbourhoods with high proportions of m oderate to 
heavy/smokers appear to have concentrations of that behaviour and are less 
likely to have concentrations of non-smokers.
Gini coefficients for each neighbourhood Type were also calculated enabling 
the calculation of the degree of disparity within neighbourhood Types. These 
values were m apped using a Geographical Information System (GIS), 
whereby each postcode in the UK has an associated neighbourhood Type and 
each unit postcode area has a corresponding set of spatial coordinates. The 
Gini coefficients were adjoined to spatial coordinates according to their 
neighbourhood Type and m apped using Maplnfo. The neighbourhoods with 
the largest Gini coefficient represented the within variation of smoking 
related behaviour. The neighbourhood Type with the largest within variation 
of coefficients was Type 36; a neighbourhood representing diverse 
communities often found in inner city areas with people most likely to be
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living in public housing and struggling financially. This indicates that social 
marketing campaigns targeting Type 36 would most likely to be comprised of 
large numbers of smokers, and thus worthy of targeting, and are highlighted 
in Figure 24.
Gin! Coefficients of Sm oking Behaviours 
classified using Quartfes
• 25.34 to 25 41 (19948) 
•24.2310 25 34 (31750)
2181 to 2423 (31359)
  0 to 2181 (56403)
Figure 24: Spatial distribution of Gini coefficients for smoking related behaviour
10 20 
kilometres
M«p of Gini Coefficient* for 
Neighbourhood Smoking Behaviour*
Figure 24, highlights the distribution of Gini coefficients for smoking related 
behaviours in London. Each point on the map represents the centroid of a 
neighbourhood postcode unit. Neighbourhoods coloured in dark red and 
purple have the highest individual Gini coefficients, representative of 
locations where the within differences between smoking behaviours were 
likely to be greatest. Neighbourhoods with greater tendencies to smoke and 
have higher concentrations of smokers were more likely to be found on the 
south east bank of the river Thames and on the west side of the Lee valley. 
Once again from a public health view, social marketing initiatives could be 
effective in these areas and are worth targeting.
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6.3.3 Exploratory analysis using geodem ographic ind ices
The inductive analysis using the Lorenz curve and Gini coefficient indicated 
that smoking related behaviour varied at the level of the neighbourhood, and 
using this survey response variable would be useful for further exploration. 
The next step in the analysis was to create small area measures of risk 
(outcomes) to predict behaviour patterns on which to explore behavioural 
distributions.
Analysis using the Lorenz curve and the Gini coefficients highlighted the 
inequality of different types of smoking behaviours within England, by 
plotting Gini values associated with neighbourhood Types. Neighbourhoods 
with higher proportions of non-smokers have fewer heavy to moderate 
smokers, indicating that smoking behaviour is indeed concentrated in certain 
types of neighbourhoods. Plotting the information in this way, by classifying 
the data into quartiles, as used to create the Map (Figure 24), does discard 
some information but can be justified because of its usefulness as a 
communication device. Further detailed exploration of the dataset and 
relationships of smoking across neighbourhoods is conducted in the 
following section.
The production method of standardised neighbourhood indices is similar to 
location quotients, which have been widely used throughout economic 
geography and location analysis and provide the facility to compare the 
counts of a local activity relative to a regional or national base. In this 
instance their use is similar but matches sample estimates of population 
characteristics and attitudes with local conditions and does not account for 
local activity within a unit, but neighbourhood activity according to socio-
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economic similarity. Section 5.2 of the research framework outlined the 
method used to create the neighbourhood indices.
At this juncture it is w orth noting that the soon to be calculated measures do 
not compare actual local incidence values, but calculate estimated risk rates 
according to ascribed population characteristics. The standardised and 
weighted neighbourhood index scores produced in this research facilitate the 
proxy m easurement of the variability of health behaviours across different 
population sub- groups, and can be compared to a national baseline for 
England which in this instance will be given a value of 100.
6.3.3.1 W eig h t a d ju s ted  sm o k in g  r isk
This section describes how the geodemographic framework is extended to 
calculate adjusted risk index scores for predicting smoking behaviour at the 
scale of the local neighbourhood. To do this, weights were first calculated for 
each of the smoking response variables from the HSE (Table 12) following the 
method laid out is section 6.2. The survey counts for each neighbourhood 
were adjusted in relation to their ability to reflect the population of England. 
For each smoking related variable, see Table 12, the counts of respondents 
within each neighbourhood Group were calculated. The variable counts were 
then weighted, using the method from the previous case study. The weighted 
counts were then substituted into the standard index equation (section 5.3). In 
this instance the num erator equates to the weighted counts per variable 
whilst the denominator remains as the percentage of England's population.
To reiterate, if calculating a measure to predict the neighbourhoods who have 
a likelihood to be light-smokers, the first step is to determine if the 
respondents for that question in each neighbourhood reflect the population of 
England or whether they are over/under-represented. This is done by
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calculating the proportion of respondents per neighbourhood, compared to 
the proportion of England population per Type, so for Type 01: [(202/ 37,666) 
/ (339,705/51,951,846) = 0.82]. This value indicates that for smoking questions 
Type 01 is under-represented in the population. The resultant weight is then 
calculated for that neighbourhood Type ((100/0.82*100)) the result means that 
original survey counts must be adjusted by a factor of 1.22, reflecting the 
weight to be applied. The light smokers index score is then calculated using 
this weight applied to respondent counts per neighbourhood for those who 
were classified as light smokers, [((27*1.22)/2806) / (339,705/51,951,846)=180].
ID Variable Description
1 Light smokers, under 10 a day
2 Moderate smokers, 10 to under 20 a day
3 Heavy smokers, 20 or more a day
4 Don't know number smoked a day
5 Non-smoker
6 No answer/refused
7 Don't know
8 Item not applicable
Table 12: Smoking variables extracted from Health Survey for England (years 2001,2002, 
2003)
This calculation was then applied to all response counts per variable in Table 
12, which outlines the smoking variables on the HSE. With the exception of 
respondents who did not answer the question, replied "don 't know" or for 
whom the question was not applicable, these counts were included in the 
initial calculations for determining the weights, but not to create the final risk 
scores of smoking behaviour because their habits were not known.
The results showed variation in neighbourhood patterns of smoking related 
behaviours. Table 13 shows the minimum and maximum risk scores 
calculated and the purpose of their inclusion is to give an indication of the
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breadth of difference in smoking behaviour across the neighbourhoods. The 
patterns follow those of the previously calculated Lorenz curve and Gini 
coefficient. The biggest difference is seen for the variable representing 
moderate smoking behaviours, where 100 represents the average in England. 
Neighbourhoods above 100 are more likely to be composed of moderate 
smokers and neighbourhoods below this threshold are unlikely to be 
moderate smokers. Neighbourhood Type 40 (Sharing a Staircase) are 16 times 
more likely than Type 03 (Corporate Chieftains) to smoke a moderate number 
of cigarettes. People living in neighbourhoods representative of families on 
benefits have the highest likelihood of being heavy smokers and are the least 
likely not to smoke at all. Indeed they are more than twice as likely to be 
heavy smokers as compared to the national average, and the likelihood that 
they are heavy smokers is 10 times greater than the neighbourhoods in which 
residents are least likely to smoke. At this junction it is necessary to point out 
that there one limitation with analysis of this type. The categories chosen by 
the HSE to group smoking attributes of responders will, to some extent, 
condition the results of this analysis and all types of analysis using this 
dataset.
All Smokers 
Index 
(100 = 
national 
average)
Non Smokers 
Index
light
smokers
Index
Heavy
Smokers Index
Moderate
Smokers
Index
Min 35 66 38 24 18
Max 205 124 227 251 285
St dev 42.91 15.17 43.50 56.94 56.20
Table 13: Simple statistics for describing the distribution of index scores of smoking 
attributes across neighbourhood Types
In order to measure non-smoking behavioural patterns, 100 was again used to 
represent the baseline England average, but this time neighbourhoods with 
index scores greater than 100 are indicative of communities who are least
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likely to smoke. The results indicated that non-smokers are most likely to be 
found in neighbourhoods of affluent older families representing Type 04 
(Golden Empty nesters). The standard deviations of the index scores are also 
recorded in Table 13. The heavy smoker's index has the largest standard 
deviation (56.2), indicating that this behaviour is much more widely 
dispersed across neighbourhoods. The distribution for non-smokers has a 
considerably lower standard deviation (15.2).
Figure 25 highlights the weighted index scores for the predom inant 
neighbourhood Types within the Inner London Borough of Camden, the 
main test bed for this research. The five smoking related variables and their 
associated risk index scores have been displayed on the graph. The 
benchmark of 100 was once again used as the average for neighbourhoods in 
England. The most affluent neighbourhoods, Type 01 (Global Connections, 
highlighted in dark purple), are the most likely not to smoke, but at the same 
time are also likely to be a residential population of light smokers. These 
light smokers are a potentially useful target group, as smoking is not 
ingrained within their social Type and moreover they are not likely to have a 
deep-seated addiction so may find giving up easier than other Types.
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Smoking behaviours for the most predom inant neighbourhood Types in 
London Borough of Camden
All S m o k e r s  Non s m o k e r s  ligh t s m o k e r s  H eavy M o d e r a te
In d ex  In d ex  In d ex  S m o k e r s  S m o k e r s
In d ex  In d ex
S m o k in g  B eh a v io u r  b y  n e ig h b o u r h o o d  T yp e
■  01 - Global Connections ■  28  - Counter Cultural Mx ■  29  - City A dventurers ■  36  - Metro Multiculture
Figure 25: Smoking behaviours for most frequently occurring neighbourhood Types in
Camden, London.
Staying with Camden for the meantime, the variable created for all smoking 
related behaviours (all smokers index) in Figure 25 shows that three out of 
four neighbourhood Types are likely to be smokers as compared to the 
national average. Young transient singles living in rented accommodation 
(Type 28 -  in light green) are most likely to smoke and have a range of 
smoking habits; light, moderate or heavy smokers.
From both a policy and social marketing perspective this is a potentially 
useful finding. Many initiatives are targeted at low-income and deprived 
neighbourhoods representing low socio-economic classes commonly 
associated to Type 36, and not at the young transient populations represented 
by Type 28. The results of these profiles, indicates a need for more than one 
initiative for the different population sub-groups. Bearing in mind the 
transient nature of Type 28 consideration should also be made in budgeting 
and planning of marketing campaigns and interventions. They would need to
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be synchronised with the transient cycles of the population as new people 
move in who are likely to be the same Type (who would be potential 
smokers). A one-off campaign, targeted at the transient population would not 
be enough.
For the above reasons at this point in the analysis it was useful to have a 
scaled notion of smoking outcomes and not simply look at a single composite 
score. Having created the indictors for each individual response it could 
prove useful to public health departments where different levels of smoking 
activities in different population Types and different regional comparisons 
would result in better targeting using different methods and models of social 
marketing to take account of the population differences.
Exploration of the patterns of the index scores enabled the following null 
hypothesis to be developed: A significant pattern does not exist between 
neighborhood Type and the different response variables used predicting 
smoking related risk behaviour.
Both the Gini coefficients and the Lorenz curves from the previous section 
highlighted how smoking attributes vary amongst different populations sub­
groups. An alternative to using these measures is to plot the derived 
neighbourhood index scores for each of the smoking attributes against each 
other. This takes the form of a correlation matrix. The results enable the 
examination of the patterns between different types of smoking related 
behaviours w ithin the different neighbourhoods in England. The purpose of 
which is to indicate w hether the calculated risk index scores for different 
smoking attributes are unique to that neighbourhood or if neighbourhoods 
are comprised of different types of smokers. For social marketing this matrix 
is im portant because it will aid understanding of the types of interventions 
that need to be created. Neighbourhoods comprised of a mix of smoking
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behaviours will require unique stop smoking strategies for each different 
attribute. For example, those neighbourhoods that have both a high index 
scores for light smoking and heavy smoking would require distinct strategies 
for enabling the heavily addicted to change their deep-seated behaviours to 
those who only smoke a few a day with an milder addiction.
The correlation matrix enabled the description of the different relationships 
between each of the 5 smoking response variables and how they vary with 
each other, all smokers, non-smokers, light smokers, moderate smokers and 
heavy smokers. The index scores for one smoking attribute was plotted 
against the index scores for all the remaining variables. The graphical 
representation of the resultant correlation matrix is highlighted in Figure 26. 
The graph is divided into 25 grid squares each representing one bivariate 
plot. The bottom  left corner of each grid represent low index scores (0) and as 
you progress along each individual grid as the x and y axis increase so do the 
values of the risk scores. It shows the patterns of association for the different 
smoking variables across neighbourhood Types. On the chart each circle 
represents one of the 61 neighbourhood Types.
On first inspection of Figure 26, there appears to be a num ber of different 
associations at play. For example, neighbourhoods with high index scores for 
non-smoking also have low scores for the composite smoking index (Figure 
26, label a), which is in line with the Gini coefficients examined earlier in this 
chapter.
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low Non smokers Light Moderate Heavy Smokers
Index sm okers Sm okers Sm okers Index
Index Index Index
low — ► high
Figure 26: Correlation matrix for risk index scores of smoking related behaviour across
neighbourhoods
To determine if the relationships had any significance they were explored 
further using Spearman's rank correlation. The equation used to calculate 
Spearman's rank is noted below. Spearman's rank correlation coefficient is 
denoted by rs and the D represents the calculated differences between the 
ranks of the scores for the different smoking variables.
Equation 2
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The correlation coefficients for a sample of the behaviours were calculated 
and Table 14 lists the results. Each of the tests compares non-smoking 
behaviour with a num ber of different smoking habits; all smokers, light 
smokers and heavy smokers. The significance was tested at the 0.01 
significance level and all of the tests returned a significant negative 
relationship with p<.001, where the odds of the correlation being a random  
occurrence were no more than 1 in 100.
Test num ber one, Table 14, returned a significant negative correlation (P=- 
.975), implying that non-smoking index scores decrease across 
neighbourhood Types as smoking behaviour increases, once again replicating 
the results of the Gini coefficient. The null hypothesis is rejected. There is only 
a 1 in 100 chance of these results being a product of random  chance. Test 
num bers two and three also show significant negative correlations between 
smoking and non-smoking behaviours. This means the distribution of 
different Types of smoking related behaviour for different neighbourhood 
Types is significant.
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Test number 1 -  non-smokers vs smokers Smokers
Index
Spearman's rank Non smokers index Correlation coefficient -.975
Test number 2 -  non smokers vs light smokers Light smokers 
Index
Spearman's rank Non-smokers index Correlation coefficient -.732
Test number 3 - non smokers vs heavy smokers Heavy
Smokers
Index
Spearman's rank Non-smokers index Correlation coefficient -.831
Table 14: Spearman's rank correlation coefficients for a sample of smoking behaviours
The results indicated that targeting neighbourhoods using different 
marketing techniques for different neighbourhoods would have significant 
value. This is because there was significant variation of distinctive smoking 
attributes of comprising residential populations within individual 
neighbourhood Types. Targeting these different neighbourhoods according 
to their predominant smoking attributes together with the most appropriate 
behavioural change strategy for the type of smoking, would most likely, 
improve accuracy and efficiency of campaigns and lead to a reduction in the 
number of smokers. This is because the patterns of predicted risk to smoking 
behaviour are significantly different within the same neighbourhoods and 
across different neighbourhoods
6.3.4 Mapping smoking risk using kernel density estimation
To investigate the spatial distribution of the risk scores, neighbourhood 
scores associated with smoking behaviours were then m apped using point 
density estimation in a GIS. This method was chosen because it is commonly 
used within public sector organisations to create hotspot maps; but it is not 
strictly a methodology for defining spatial clusters (de Smith et al, 2008
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online). This is because the technique facilitates the development of the 
spatial representations of population health at small levels, through the 
production of density surfaces. As acknowledged by Lloyd (2005) there has 
been a move towards the use of surfaces to re-represent the original points in 
a more useful and visually understandable format (Martin, 1996 and Martin 
et a I., 2000). The purpose of doing so in this research is to provide a 
generalised pattern of smoking behaviour and to indicate likely spatial 
clusters.
The process used for creating surfaces in this research is known as kernel 
density estimation (KDE). KDE is most commonly used to estimate 
population density and diseases or the incidence of crime (Chainey and 
Radcliffe, 2005). In this case study the process was used to create a density 
surface of smoking behaviour, based upon the point locations of postcodes 
and their attributed health behaviour, to explore the presence of any inherent 
spatial pattern. It is a useful process for this data because, as noted by Bailey 
and Gatrell (1995), it produces a smooth estimate of probability density from 
an observed set of inputs, in this case, the centroids of unit postcodes ascribed 
with the smoking risks calculated in the previous section.
The KDE process assumes a pattern exists across the study area, not just at 
the point locations (points associated with code-point polygons, identifying 
unit postcodes). The technique produces output in the form of a grid, with 
each cell representing the estimated spatial density of events (Fotheringham 
et al, 2002; Martin, 1996; Martin et al., 2000). In this case study each cell 
represents the density of postcodes and their associated attribute values. A 
detailed description of the process and the formula are documented by 
Fotheringham and colleagues (2002, pages 146 to 149).
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To create the surfaces a kernel was placed over each observation (the spatial 
coordinates of the postcode centroid) and was then used to spread the 
attribute values for smoking risk across the study area, according to a given 
radius. The kernel function was placed over each point in the study region 
(Greater London) to return a smoothed continuous distribution reflecting the 
density of postcodes which exhibit certain health behaviours. The resultant 
surface reflects the intensity of smoking risk at a given point.
To produce the density surfaces, the risk scores of smoking behaviour were 
transformed into z-scores in order to normalise the distribution (see Harris et 
al, 2005, page 152) by converting the scores into a standard form. This was 
done in order to ensure all the survey response variables analysed were 
brought onto the same scale. It is useful because the index scores are not 
normally distributed. The minimum index score is constrained by the 0 value, 
but the maximum value has no constraint, it can continue ad infinitum. An 
alternative to using z-scores would be to transform the scores using 
logarithms. The associated z-scores for neighbourhood smoking behaviours 
were assigned to the points of each code-point polygon (representative of 
postcode units).
The neighbourhood Types were used as the unique identifier to assign the 
scores to a spatial reference. A density surface of all smoking behaviours for 
Greater London was created (Figure 28) using kernel density estimation to 
highlight patterns and local concentrations of the behaviours. De Smith et al 
(2007, Chapter 4, online) note The choice of grid resolution does not affect the 
resulting surface, bu t should be meaningful within the context of the dataset 
being analysed'. To this end, a grid cell spacing of 75m was chosen because it 
approximates to the centroid radius of an urban postcode unit, the spatial 
resolution of the underlying data points. The next step was to choose the 
bandwidth. The bandw idth controls the amount of smoothing of the density
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surface, and "larger bandwidths will tend to highlight regional patterns, and 
smaller bandwidths will emphasise local patterns", (Fotheringham et al, 
2002). The purpose of this exercise was to highlight local variations in health 
behaviour, using a number of tests, the results of which are seen in Figure 27. 
Here, a bandwidth of 150m was chosen -  which appeared to most effectively 
reflect residential populations and account for holes that represent urban 
structures such as parks and rivers.
Bandwidth=150m Bandwidth=200m ~ Bandwidth 250m
Figure 27: Surface of heavy smokers, made with varying kernel bandwidths
The advantages of using this technique will be discussed in the subsequent 
case study, but essentially it is used because it facilitates the multiple grids to 
be combined into composite surfaces of health behaviours.
Using this method it was possible to identify neighbouring geographical 
locations with high concentrations of the predicted lifestyle behaviour across 
London. Its purpose was to indicate the relative incidence of neighbourhoods 
across Greater London most likely to be comprised of cigarette smokers, a 
useful visual tool for social marketers.
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Percentiles Z-Scores Index Value Category
25% -0.905 Less than 64.5 Likelihood of smoking: 
considerably below average
50% -0.182 64.5 to 95.5 Likelihood of smoking: Below 
average
75% 0.663 95.5 to 131.75 Likelihood of smoking: Above 
average
100% 2.371 131.75 to 205 Likelihood of smoking: 
Considerably above average
Table 15: Summarisation of categories used to classify a 1 smokers map
Once the grid surface was created, the map was classified using inter-quartile 
ranges, summarised in Table 15, for all smokers. Figure 28 highlights the 
spatial distribution of z-scores for all types of smoking behaviours across 
Greater London. The visualisation of the map used a hot-cold cartographic 
technique. Neighbourhoods coloured in dark red represent locations within 
the top 25% highest smoking z-scores. This corresponded to neighbourhoods 
where the likelihood of smoking related behaviour is considerably greater 
than the average for England. Neighbourhoods shaded in light yellow 
represent locations where the likelihood of residents smoking is considerably 
below the average for England. Indeed, neighbourhoods coloured in light 
yellow signify the 25% of London neighbourhoods least likely to smoke.
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Figure 28: Map of Index Z- Scores for all smokers
Legend 
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The results of the density surface indicated that neighbourhood propensity to 
smoke appears to be 'clustered7 or concentrated. The spatial distribution 
highlighted neighbourhoods in the London suburbs as being the least likely 
to smoke and the largest neighbourhood concentrations of smoking related 
behaviour are predominantly located in east London. Neighbourhoods in 
north east, east and south east London are most likely to comprise smokers. 
One limitation is that these surfaces do not provide a measure for the 
concentration of population.
As should be expected, mapping of the non-smoking variable exhibited the 
inverse spatial distribution to the all smokers map. Once again z-scores were 
used to standardise the distribution and m apped using the same technique 
outlined in the above paragraphs. The output was categorised using 
quartiles, but the z-score ranges were slightly different, as highlighted in 
Table 16.
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Percentiles Z-Scores Index Value Category
25% -0.727 Less than 88.5 Likelihood of smoking: 
considerably below average
50% 0.166 88.5 to 102 Likelihood of smoking: Below 
average
75% 0.927 102 to 113.5 Likelihood of smoking: Above 
average
100% 1.622 113.5 to 124 Likelihood of smoking: 
Considerably above average
Table 16: Summary of categories used to classify the map of non-smokers
The visual output of this process is shown in Figure 29. In this example, non­
smoking behaviour is represented by high index scores and their 
corresponding z-scores. Again a hot-cold visualisation technique was used to 
categorise the quartile ranges. Neighbourhoods most likely to be non- 
smokers were categorised in dark red. Neighbourhoods in light yellow, 
correspond to the 25% of neighbourhoods least likely to be non-smoking. 
Figure 29 is the inverse of Figure 28, implying spatial concentrations of 
smoking neighbourhoods across London, as predicted by the Gini coefficients 
in section 6.3.2. Smoking patterns appear to be spatially and demographically 
segregated. Further analysis using spatial regression techniques would 
provide statistical validity to these results, but moves into the realm of 
explanatory analysis which is beyond the scope of this thesis. The degree to 
which these neighbourhoods are clustered could be assessed by measuring 
the level of spatial autocorrelation (section 3.1.1.2), which measures the 
tendency of similar values to cluster in space. A local M oran's statistic (LISA) 
would identify and measure the extent of clustering in smoking 
neighbourhoods.
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Figure 29: Map of index Z- Scores for non-smokers
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6.3.5 Smoking, neighbourhood Types and associations with wealth
In the UK the link between smoking and low income is known (Ash, 2005). So 
if smoking levels in the neighbourhood can be considered as a suitable 
predictor of this lifestyle, then they should discriminate between smoking 
neighbourhoods on the basis of their wealth or income. To reaffirm the 
validity of exploring smoking behaviours at neighbourhood level the wealth 
ranks of each Type will be investigated.
Each of the 61 neighbourhood Types used in the geodemographic 
classification has a corresponding wealth rank. This rank was arranged in 
descending order; the most affluent neighbourhoods ranked 1 and the least 
affluent ranked 61. The different standardised smoking indices were plotted 
against their wealth rank, shown in Figure 30. The association between 
smoking and income was reaffirmed. The plot of smoking and wealth rank
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indicated a positive correlation between the two and by corollary lead to the 
hypothesis that the distribution of expected smoking behaviours across the 
neighbourhood types was not associated with the wealth of neighbourhoods.
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Figure 30: Association of smoking variables and wealth ranks
d )
Once again Spearman's rank correlation was measured for each of the 
associations in Figure 30. A one-tail test was carried out on these data because 
the directions of the associations were known. The correlations measured the 
strength of the predictions made through investigating the standardised 
index scores; the propensity of neighbourhoods to smoke increases as the 
wealth rank increases (the rank classifies 1 as the most affluent and 61 as the 
least affluent therefore as the wealth rank approaches 61 neighbourhoods 
become less affluent). There was a significant positive correlation for all levels 
of smokers Figure 30 (a) and their wealth rank, rho = .866, p<.01. There was a 
significant negative relationship between neighbourhood propensity not to 
smoke and their wealth rank, rho=-.844, pc.Ol (Figure 30, b). Significant 
positive correlations were also returned for light and heavy smokers and
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wealth rank but with slightly lower coefficients; rho=.612 and rho=.764, p<.01, 
(Figure 30, c and d) respectively.
Using correlation to assess the relationship makes no priori assum ption as to 
whether one variable was dependent on another and so actual causation 
cannot and should not be inferred. It is not possible to suggest that smoking 
behaviour in a neighbourhood is the result of how wealthy the 
neighbourhood is. The scatter plots highlight the relationships between 
likelihood to smoke and wealth rank of neighbourhoods. Certainly the graphs 
suggest the relationships between non-smoking/smoking and wealth is linear. 
A suggested area of further work would be to explore in more detail the 
casual links to differential smoking patterns using a m ultiple linear regression 
model; with dependent variables being social class, income and geography 
for example. This type of analysis is moving from the exploratory to the 
explanatory and is therefore outside the realm of this thesis.
6.3.6 D iscussion
Introductory analysis using the Lorenz curve and Gini coefficients identified 
the variability of smoking behaviours for different neighbourhoods in 
England, highlighting between group inequalities across neighbourhood 
Types. Neighbourhoods w ith greater concentrations of non-smokers are less 
likely to have high concentrations of heavy or m oderate smokers. This 
observed association in the data was confirmed by using standardised risk 
index scores to estimate the likelihood of smoking behaviours for different 
neighbourhoods as compared to the national average. Different smoking 
behaviours were found clustered within different neighbourhood Types and 
thus indicate that social marketing strategies for smoking related behaviours
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should be uniquely tailored and targeted at different populations and 
smoking behaviours.
Spearman's Rank correlation conducted for non-smoking neighbourhoods 
and smoking neighbourhoods returned a significant negative correlation.
This indicated that non-smokers and heavy smokers do not live in the same 
neighbourhoods. Smoking behaviours are segregated across neighbourhoods 
in England and this could be followed up by a spatial regression analysis. 
Using socio-economic profiles attached to the neighbourhood Types, it was 
possible to see that smokers were characterised by low income, but also that 
young transient populations also had a greater propensity to smoke. This 
association was further explored using the wealth ranks of each 
neighbourhood. The likelihood of a neighbourhood to be comprised of 
smokers increased as the wealth rank of the neighbourhood Type increased, 
i.e. as neighbourhoods become less affluent.
The variation of smoking related behaviour across English neighbourhoods 
was not the result of random chance, supported by patterns highlighted in 
the correlation matrix, Figure 26. Smoking behaviour was distributed across a 
num ber of similar neighbourhood Types. Local analysis of smoking cessation 
data provided further evidence of this. The smoking cessation services in the 
London Borough of Camden are run by Camden Primary Care Trust. Since 
July 2002 a total of 6971 people have accessed the service. In that time, 3313 
people successfully quit, 1569 were unsuccessful and 2079 were lost i.e. 
stopped attending cessation clinics.
These data were used to identify the types of people who are more successful 
at quitting. The neighbourhood classification was appended to the client list 
and a geodemographic profile of successful quitters produced. The results are 
highlighted in Figure 32. In this instance, the benchmark of 100 was set as the
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Camden average; values greater than 100 indicated neighbourhoods more 
successful at quitting in the allotted four week period.
Neighbourhood Types with values in excess of 100 indicated that clients 
living in these neighbourhood Types were successful at quitting. By 
comparison neighbourhood Types below 100 were less successful at quitting 
and were either lost to the system and require follow-up or did not 
successfully quit. Almost one quarter of Camden's population live in 
neighbourhood Type 36. The graph below indicates that their quit rate was 
below the Camden average, implying that existing services and campaigns 
were not successful in encouraging this population group to quit. The 
previous analysis stated that this neighbourhood was 14% more likely to 
smoke than other neighbourhoods in England. An inequality in need has 
thus been identified, and is a potential application area for social marketing.
Index of Success - for Camden Mosaic Types
160
Group B |Group D | Group E | Group F IGroup A Group I | Group J
01 02 03 08 26 27 28 29 30 33 34 35 36 38 39 48 49 50 51 52
Mosaic Types
Figure 31: Index of local quitting success for neighbourhoods Types in Camden, London 
(colours represent hierarchical neighbourhood Groups)
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Figure 32 illustrates that Neighbourhoods with greater propensities to smoke 
have, at least locally in Camden, the most difficulty giving up their addiction. 
Moreover, the distribution of index scores in Figure 32 does not illustrate any 
systematic patterning of success in quitting between the members of different 
neighbourhood Groups. This contradicts what is reasonable to expect, that 
neighbourhood Types in the same hierarchical group should have broadly 
similar social characteristics and by corollary have similar chances at 
successfully quitting smoking. One explanation for this deviation from what 
is expected, maybe the result of the small size in Camden of some of the 
Groups. This information combined with the observed patterns in the Health 
Survey for England data lead to two conclusions. Firstly, a degree of social 
similarity exists in the way in which smoking behaviours are distributed in 
the UK. Standardised risk index scores measured observed differences in the 
dataset and the share of smoking behaviour attributed to neighbourhoods.
Secondly, neighbourhood residents most likely to smoke share similar social 
attributes also have the greatest difficulty quitting smoking. This leads to the 
formulation of the following statement: that socially similar neighbourhoods 
comprised of smokers have the greatest difficulty giving up because the 
behaviour is a cultural norm  and a socially acceptable habit. Reinforcing 
networks and social norm s make it more difficult to give up smoking in areas 
where smoking behaviours are segregated and confined to certain social 
neighbourhoods. W hat is unknown is whether socially segregated 
neighbourhoods lead people to smoke, or whether the behaviour is 
segregated because it is only synonymous with certain types of population 
sub-groups.
U nderstanding the spectrum of health inequalities across social groups is an 
im portant facet of health outcomes research as noted by Marmot and Brunner 
(2005). In the absence of detailed data for small areas, national surveys of
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population health can be successfully appended to a geodemographic 
classification, as shown by this case study. This enables neighbourhood Types 
to be used as the unit of analysis to conduct detailed exploration into the 
differential smoking behaviours within and across population sub-groups.
The analysis conducted in this section used 100 as the national average, and 
calculations were carried out using national proportions of the population to 
create the baseline data for developing the index scores. The advantage of 
doing this means the results can be generalised for all postcodes in London 
and applied to other postcodes outside of London. A more a specific view of 
the effect of smoking in London, as it is atypical from the rest of the England, 
could consider using just the population of London to form the denominator 
in the index score calculation where the average 100 is set to the London 
average. This would enable neighbourhoods to be compared locally, 
regionally and nationally, a cautionary not would be that the future statistics 
maybe limited by the small numbers of some Types which are not 
represented in London's population. Previous studies of smoking behaviours 
in the populations support the results and patterns of smoking predicted by 
geodemographic neighbourhood analysis. Duncan et al., (1999) highlighted 
the presence of area effects on smoking behaviour which relate to the level of 
deprivation of the immediate neighbourhood of the individual. The link 
between smoking and lower social class have been well researched (Peto et al. 
2000; Layte and Whelan, 2008, and has been recognised as a major contributor 
of the 'health-gap' and smoking cessation as a way of considerably reducing 
inequalities (BBC, 2006).
The use of the neighbourhood is a suitable analysis unit for understanding 
smoking behaviours because there is a strong link between smoking habits 
and people's lifestyle and social groups and thus ensures geodemographic 
classifications provide a useful marker for differentiating. This research
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shows a new method of exploring local inequalities in smoking behaviour 
and for this particular behaviour, a geodemographic framework would prove 
a useful segmentation method for social marketing and a key method in 
reducing the inequalities that exist between rich and poor in England. 
Furthermore, if such a technique were used in practice it w ould enable 
campaigns to become more efficient, equitable and resourceful by engaging 
in more specified planning. Those people with the greatest need can be 
understood with more insight and clarity and specific interventions 
developed for both the individual and the neighbourhood.
6A Predicting aicohol consumption and obesity
Due to the applicability of the neighbourhood for exploring smoking 
behaviour as explored in the first case study, the second case study builds on 
this framework to look at the application of neighbourhoods to explore 
lifestyles related to obesity and alcohol consumption and the how they vary 
in shared geographic and social space. These two lifestyles were chosen for 
analysis due to their association with diseases of comfort and their well 
established relationship with ill health.
6.4.1 Problem  d efin ition
In the literature review, Chapter 2, a discussion referenced the many diverse 
impacts of social determinants on health outcomes. Lifestyle choices of 
populations, neighbourhoods and individuals all contribute to health- 
promoting behaviours and outcomes. The previous case study highlighted 
significant diversity of smoking related behaviours across different 
neighbourhoods in England. The purpose of this next case study is to expand
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the thinking on neighbourhood-based lifestyles, to explore the patterns of 
alcohol consumption and Body Mass Index (BMI) (as a proxy for obesity).
These two lifestyle behaviours were chosen together with smoking because 
they are on the causal path that leads to a num ber of chronic illnesses, some 
of which are diseases of comfort. Being over-weight or obese can bring on 
lifestyle induced diabetes Type II, a current leading concern for health 
professionals which is explored in more detail in the case study in Chapter 7. 
Body Mass Index (BMI) is a ratio of height to weight and is a commonly used 
measurement to determine if a person is of healthy weight or not. BMI scores 
of less than 18.5 indicate that a person is under weight, scores between 18.5 
and 25 represent healthy weight people and scores over 25 indicate a person 
is overweight or obese, see Table 10.
Like obesity, excessive alcohol consumption can also lead to long term illness 
and this is currently the central focus of alcohol policy (such as the national 
alcohol strategy). Such policy emphasises the social problems caused by 
excessive drinking and its associations with crime and anti-social behaviour. 
Very little data are systematically collected on either obesity or alcohol 
consumption and so this presents a challenge to those wanting to study it. 
The health survey for England does not measure binge drinking bu t does 
monitor alcohol consumption by measuring the num ber of drinks consumed 
in the last 7 days, as shown in Table 10. It is impossible to directly infer that 
people recorded as drinking the most on the HSE are binge drinkers; the 
results only indicate neighbourhoods that drink more than the national 
average. It is not possible to make the assumption that one drink is equal to 
one unit of alcohol, nor is it possible to assume that people are telling the 
truth when they complete the questionnaire.
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6.4.2 Results for w eight (obesity) analysis
A number of the variables were aggregated together to create group variables 
of healthy weight and overweight and obese, as shown in column two of 
Table 10. It is on these new classified group variables that analysis was 
undertaken. The outputs derived from the process flow diagram, in 6.2 
which created weighted risk index scores that measure the expectation of 
drinking behaviours and body weight for different neighbourhood Types in 
England. Figure 32, presents neighbourhood profiles and their associated 
variability of the risk index scores for those of healthy weight (Figure 32 (a)) 
and those who are overweight/obese (Figure 32 (b)).
The central value of 100 on the Y-axis is used as the tipping point to represent 
the national average for England. Values in excess of 100 represent the 
likelihood of the behaviour being measured to be in excess of the national 
average. Both charts in Figure 32 show that weight varies by neighbourhood 
Type, and certain neighbourhoods tend towards being overweight (Figure 32 
(b)). The charts are almost the mirror image of each other and unlike the chart 
for likelihood of failing to stop smoking in Camden (figure 24), there is 
systematic variation between the groups, as identified by the colour coding in 
the charts.
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Figure 32: Graphs predicting propensity to be either healthy weight (a) or overweight (b)
for neighbourhood Types in England
Group A Group B Group C Group D Group E Group F Group G Group H Group I Group J Group K
To identify neighbourhoods most likely to be overweight /obese the data 
were divided into quartiles. Those with scores greater than 105 were 
classified as being within the top 25% of neighbourhoods most likely to be 
obese or overweight, listed in Table 17. An array of neighbourhood Types 
from a number of different hierarchical neighbourhood Groups are listed in 
the table. They are coloured according to their hierarchical Group and match 
the colours used in Figure 32.
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Neighbourhood Group,Type and label Over weight index
C16. Conservative Values 117
D22. Affluent Blue Collar 114
C17. Small Time Business 114
H44. Rustbelt Resilience 113
C15. Close To Retirement 110
BIO. Upscale New Owners 109
G43. Ex-Industrial Legacy 107
H45. Older Right To Buy 107
D23. Industrial Grit 107
B13. Burdened Optimists 105
C18. Sprawling Subtopia 105
G42. Low Horizons 105
H46. White Van Culture 105
Table 17: The 25% of neighbourhood Types most likely to be overweight/ obese (colours 
represent Types in the same hierarchical neighbourhood Group)
Neighbourhoods representing residents who are more likely to have 
conservative values are 17% more likely to have BMI scores in excess of the 
national average and fall into the 12th most affluent neighbourhood Type, 
according to the wealth rankings in Mosaic. People of healthy weight are 
most likely to be found in the following neighbourhood Types; Type 33 
(Town Gown Transition), Type 34 (University Challenge) and Type 35 (Bedsit 
Beneficiaries), all neighbourhoods with a young age-profile.
The standard deviations of the index scores are reasonably small. For the 
overweight/ obese index it is 15.1 which is marginally lower than 19.1, the 
standard deviation of the healthy weight index scores. These standard 
deviations indicate the behaviours are more evenly spread across
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neighbourhoods, than the scores returned by the smoking variables in the 
previous case study.
The Spearman's rank correlation coefficients for healthy weight versus 
unhealthy weight returned a significant negative correlation (p<.001) with 
rho=-.670. This can be interpreted as neighbourhoods whose residents have 
increasingly high index scores for being a healthy weight are not likely to 
contain residents who are also overweight. Exactly the same technique as 
that described in section 6.3.4 was used to create the spatial distribution of the 
variables. The neighbourhood scores were transformed into z-scores. The 
associated z-scores for neighbourhood weight behaviours were assigned to 
the centroids of each postcode unit. Once the z-score surfaces were created, 
the inter quartile ranges of the z-scores were used to classify the maps, 
outlined in Table 18.
Healthy Weight
Percentiles Z-
Scores
Index
Value
Category
25% -0.5755 Less than 
92.5
Likelihood of healthy weight: considerably below average
50% -0.1311 101 Likelihood of healthy weight: Below average
75% 0.3394 110 Likelihood of healthy weight: Above average
100% 3.7378 175 Likelihood of healthy weight: Considerably above average
Unhealthy Weight -  over weight/obese
Percentiles Z-Scores Index
Value
Category
25% -0.3625 Less 
than 90
Likelihood of overweight/obese: considerably below 
average
50% 0.2995 100 Likelihood of overweight/obese: Below average
75% 0.6305 105 Likelihood of overweight/obese: Above average
100% 1.4250 117 Likelihood of overweight/obese: Considerably above 
average
Table 18: Summarisation of categories used to classify maps of BMI
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Figure 33 shows the spatial distribution of z-scores for neighbourhoods most 
likely to be overweight (a) and of healthy weight (b) across Greater London.
In Figure 33 (a) neighbourhoods coloured in dark red represent locations with 
the top 25% highest z-scores for being overweight/ obese, m apping the spatial 
locations of the Types identified in Table 18. Neighbourhoods with higher 
than expected BMI are found in the south, east and west London suburbs and 
social marketing interventions could be directed at these suburban 
neighbourhoods. Conversely in Figure 33 (b) neighbourhoods coloured in 
dark red represent locations with the top 25% highest z-scores for those most 
likely to have residents with a healthy weight. Neighbourhoods across inner 
and west London are expected to have a BMI within the healthy weight range 
(18.5 to 25) and index scores greater than 110.
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Figure 33: Map of index Z- Scores for neighbourhoods most likely to be (a) characterised 
by overweight/obese individuals; and (b) individuals of healthy weight
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6.4.3 Results for analysis of alcohol consumption
Similar analysis was carried out for drinking habits across different 
neighbourhood Types. The following section explores differentials in 
drinking behaviour across different neighbourhood Types. The distributions 
are highlighted in Figure 34 (a) and (b)
Neighbourhoods where individuals are least likely to consume alcohol are 
Types 41 (Families on Benefits), 42 (Low horizons) and 47 (New Town 
Materialism). These neighbourhoods are twice as likely not to drink as Type 
03 (Corporate Chieftains). Neighbourhoods with residents most likely to 
consume 6 or more alcoholic beverages a week are Types; 31 (Caring 
Professionals), 33 (Town Gown Transition), 34 (University Challenge) and 35 
(Bedsit Beneficiaries). Caring Professionals are 6 times more likely to drink 
more than 6 drinks in one week than type 51 (Cared for pensioners). People 
living in neighbourhood Type 31 are more than twice as likely to drink 6 or 
more drinks in a week, than the average neighbourhood.
The standard deviations of the index scores indicate the extent to which 
drinking patterns of neighbourhoods vary, and point towards the 
discriminatory power of the neighbourhood to differentiate lifestyle choices. 
Neighbourhoods where residents are most likely not to drink have a standard 
deviation of 26.1,1 to 3 drinks = 27.9, 3 to 6 drinks 26.6 and the standard 
deviation for neighbourhood scores for more than 6 drinks = 32.5. The scores 
are marginally higher than those seen for the BMI weight variables but lower 
than the standard deviations for smoking variables. The drinking variable 
with the most discriminatory power is that which identifies individuals who 
consume more than 6 alcoholic beverages within seven days.
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Spearman's rank 
correlation coefficients 
matrix for drinking 
related behaviours
No Drink 
Index
Between 
1 and 3 
drinks 
Index
Between 3 and 
6 drinks Index
More than 
6 drinks 
Index
'No Drink' Index -.442 -.634 -.039
Between 1 and 3 drinks 
Index
-.442 .611 -.471
Between 3 and 6 drinks 
Index
-.634 .611 -.135
More than 6 drinks 
Index
-.039 -.471 -.135
Table 19: Spearm an's rank correlation coefficients matrix for drinking  related behaviours
The Spearman's rank correlation coefficients for the various drinking related 
behaviours are summarised in Table 19. A num ber of these correlations are 
statistically significant at p=.001, meaning there is less than a 1 in 100 chance 
that the distributions are the result of random chance. Neighbourhoods 
where residents are likely to drink more than 6 drinks a week are less likely 
to have residents only drinking between 1 and 3 drinks. A similar negative 
association exists between neighbourhoods where residents do not drink and 
neighbourhoods where residents drink 3 to 6 drinks in a week. These results 
are statistically significant patterns and highlight a degree of association for 
different drinking behaviours.
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concentration
Figure 34: Neighbourhoods (a) where residents are most likely to consume more than 6 
alcoholic beverages and (b) where residents are most likely to consume more than 3 and 6 
beverages per week
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Mapping of the drinking variables can be used to illustrate the spatial 
variability in alcohol consumption across London, as shown in Figure 34 (a) 
and (b). Neighbourhoods where individuals consume more than six drinks a
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week are predominantly located in the west London and the suburbs where 
the maps are more orange, and can be identified in Figure 34 (a) by the 
postcode units coloured in red or orange. Patterns of 'm oderate' drinking, 
between 3 and 6 drinks a week, are more likely in the suburbs of north-west 
and south -east London. The visual differentiation of the maps in Figure 34, 
for neighbourhoods most likely to drink 3 to 6 and those who more than 6 
drinks a week appears to be less red than what might be expected. One 
explanation for this is the tendency of people to underestimate the amount 
they drink and so the survey counts are underestimating drinking 
behaviours. An area of further work would be to explore the weighting of 
survey attribute variables to account for individual underestimation.
6.4.4 D iscussion
Measures used to predict variability in body weight indicated that for 
residents living in different neighbourhoods the likelihood of being 
overweight or obese varies only slightly. A low standard deviation indicated 
that the actual w idth of the distribution was quite narrow and clustered 
around the national average, indicating that neighbourhood level 
intervention campaigns would be difficult to develop for targeting at specific 
groups.
Of the 25% of neighbourhoods most likely to be obese (Table 17), there is no 
coherent pattern to the order of these neighbourhoods, and they represent 
some of the most affluent and the least affluent neighbourhoods, indicating 
that unlike smoking, obesity is not simply a disease associated with poverty 
and low income. This suggests that obesity is not a disease of the rich or the 
poor, as further supported by the scatter plot in Figure 35 and there are 
significant results for Spearman's rank correlation analysis of wealth rank 
and the overweight/obesity index.
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Figure 35: Association of weight variables and wealth ranks
The point marked as Type 40 in the graph appears to have a very different 
score compared to the other neighbourhoods. It is an outlier in the dataset 
and has a very high wealth rank -  indicating a low income Type but also is 
the neighbourhood most likely not to have obese or overweight residents. It 
represents a neighbourhood mostly found in Scotland, and therefore 
identifies a limitation of using a UK wide geodemographic classification to 
assess the results of an England survey.
Other geographical studies about obesity have been conducted by various 
researchers across the UK. A recent article in 2005 explored the distribution of 
fast food outlets in deprived neighbourhoods, the thesis of the paper being 
that the presence of such food outlets contributes to the greater prevalence of 
obesity in deprived neighbourhoods (Cummins et al., 2005). The paper linked 
the num ber of McDonalds restaurants to IMD super output areas to conclude 
that there are more of them located in deprived neighbourhoods; the results 
do little other than indicate certain locations have more restaurants than other 
areas and the results are subject to the ecological fallacy. Furthermore, this 
research based its notion of obesity and deprivation on old studies by
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Ellaway et al. in 1997 which observed 600 people living on the west coast of 
Scotland, it is probably another ecological fallacy to take the results of a study 
in Scotland and apply in more generally, which is why the results of this 
Scottish study differs to that of this thesis. In 2007 Moon et al., developed a 
complex picture of obesity using multi-level synthetic estimates for different 
age, sex and ethnicities derived from the Health Survey for England. The 
study concludes that the geography of obesity is not the same for everyone 
everywhere (page 29), but is more complex than has been assumed from 
previous evidence. The complexity of obesity in the population was 
highlighted in the research in this thesis by the lack of a clear differentiation 
between different neighbourhood Types and Groups and considers the 
variation in local distributions are not simply linked to socio-economic 
factors.
The density maps created just for London indicated a tendency of 
neighbourhoods with overweight residents to be represented by postcodes 
located in the suburbs of London. This may signify a relationship in the data 
not adequately explained or explored by geodemographics alone, perhaps 
linked to car ownership, or could be the result of the neighbourhood Types 
derived from a national classification that happen to be found in London. 
What this does indicate is that for some variables micro-level analysis for 
small neighbourhoods is not sufficient at explaining or exploring variant 
patterns. In an analysis of ethnicity and segregation, Johnston and colleagues 
at Bristol University (2006) found that the functional scale of the school was 
better at identifying segregation patterns than the functional scale of the 
neighbourhood. It m ight be that other functional units besides 
neighbourhoods are better discriminators of obesity, an area of research 
worthy of further work. So whilst it is beyond the scope of this study to move 
into explanatory analysis, further research would be required to explore the 
reasons for these patterns and their significance; such research would include
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local indicators of spatial association. The extensions of this research are 
discussed in more detail in the further work chapter, but point toward 
carrying out a geographically weighted regression to explore variability in 
health related outcomes at inter-urban scales of analysis.
This case study has built upon the framework presented in the previous 
example to explore the way in which geodemographic techniques can 
contribute to the debate around differential health outcomes across different 
populations, demonstrating that aggregation of data according to social 
similarity is a useful tool for understanding and describing patterns of health 
behaviour. Neighbourhood patterns of drinking and obesity are less 
segregated than smoking behaviours, suggesting that the inequalities seen in 
the distribution of these outcomes are not simply related to socio-economic 
contexts.
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6.5 Composite spatial indicators of lifestyle
6.5.1 Problem defin ition
For improving health initiatives and campaigns it is pertinent to investigate 
the associations between each of the three behaviours explored in the 
previous analysis, which could lead to a more joined up approach to 
resolving health-harming behaviours. A common technique in policy making 
is to merge many different data variables to create one composite indicator of 
need. This next section explores a geographically centric approach to joining 
the data, in order to create a composite map of health behaviour.
6.5.2 M ethod, analysis and results
Exploratory analysis was undertaken to consider the associations between the 
most healthy, moderately healthy and unhealthy lifestyle behaviours.
Healthy neighbourhoods were defined as neighbourhoods where residents 
tended not to smoke, consumed less than 3 drinks (although 1 drink cannot 
be equated to 1 unit of alcohol) a week and were of healthy weight. 
Moderately healthy neighbourhoods were classified as having residents who 
tended not to smoke, consume between 3 and 6 units of alcohol a week and 
have healthy a weight. Unhealthy neighbourhoods were comprised of 
residents likely to smoke, consume more than 6 units of alcohol a week or be 
overweight or obese.
Transformed index scores were used to map the newly created composite 
lifestyle variables; healthy, moderately healthy and unhealthy 
neighbourhoods. The transformed scores allowed comparisons across the
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range of variables, indicating how different a neighbourhood is from the 
average. The transformed scores enabled the aggregation of the three indices 
to produce a graduated scale of neighbourhoods exhibiting unhealthy, 
healthy and moderately healthy behaviours.
The density surfaces of z-scores derived from the previous case studies were 
used to generate new information. The grid calculator in M aplnfo's Vertical 
M apper was used to apply spatial algebra to the grids, creating new spatial 
surfaces of the three composite health behaviours; healthy, moderately 
healthy and unhealthy neighbourhoods, see figure below.
Grid 4 -  New grid -  Neighbourhoods whose residents have healthy lifestyles
Grid 3 -  Neighbourhoods whose residents have a healthy weight
Grid 2 -  Neighbourhoods whose residents drink less than 3 alcoholic drinks/week
Input 
variablesN^mat
Grid 1 - Neighbourhoods whose residents are non-smoking
Figure 36: Grid algebra used to calculated composite indicators of lifestyle characteristics
for residents in a neighbourhood
Figure 36 breaks down the method used to calculate the derivative map of 
healthy neighbourhoods. It is the sum of the transformed scores for the 3 
input variables. The new surface (Figure 37) created is representative of a 
composite healthy lifestyle variable. Neighbourhoods with large scores were 
indicative of locations where residents were expected to have the mostly 
healthy lifestyles.
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Figure 37: Composite map of healthy residents in neighbourhoods
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'Healthy neighbourhoods' were mapped using the technique outlined above 
and classified using inter-quartile ranges (Figure 37). The healthiest 25% of 
postcode neighbourhoods were coloured in dark red. A graduated scale was 
applied so that the least healthy 25% of neighbourhoods were coloured in 
light yellow.
Figure 38: Composite map of neighbourhoods whose residents are unhealthy
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The process was repeated for 'unhealthy neighbourhoods'. The three input 
variables for this composite indictor were the all smokers index, the index for 
alcohol consumption where more than 6 drinks a week were consumed and 
the index score predicting overweight or obesity. The unhealthy 
neighbourhoods were mapped, as in Figure 38. The unhealthiest 25% of 
postcodes were coloured in red and were predominantly concentrated in the 
suburbs of west, south and east London. A graduated scale was applied 
identifying the 25% least unhealthy neighbourhoods coloured in dark blue.
Using the GIS, neighbourhoods most likely to have residents w ith unhealthy 
behaviours were extracted to create a new grid, representing the 25% most 
"unhealthy" neighbourhoods in London, see Figure 39.
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Figure 39: Locations of the 25% most unhealthy neighbourhoods in  London, predicted 
using a composite indictor of health-harm ing lifestyle behaviours
For the purposes of social marketing, having a local understanding of 
behaviours and conditions is essential and fits with the understanding of 
place that comprises one of the four ps of marketing. Figure 40 zooms in on 
Camden, to highlight the neighbourhoods that fall within the 25% most 
unhealthy in London. Residents in these neighbourhoods are more likely to 
smoke, be overweight and consume more than 6 drinks a week compared to 
other neighbourhoods in Camden.
The main map, Figure 40, highlights the neighbourhoods in Camden that fall 
into the 25% unhealthiest neighbourhoods in London, and are coloured in red 
on the map. Neighbourhood renewal areas, localities set aside for 
regeneration, are marked in an orange cross hatch. Some of the unhealthiest 
neighbourhoods in Camden do not fall into these regeneration areas. 
Furthermore the 'cluster' /'hotspot' found in the southern borough of 
Bloomsbury does not rank highly using the Index of Multiple Deprivation
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(IMD). The comprising super output areas fall in the inter-quartile range of 
the IMD 2004 scores (see figure 41). Using a standard deprivation measure 
such as the IMD, these areas would not be identified. They would neither be 
the most deprived nor the least deprived neighbourhoods in England so 
would unlikely to be considered for targeting with social marketing 
campaigns. Furthermore because the IMD is at a coarser geographical scale 
the smaller neighbourhoods would not be identified at all. In the discussion 
following these chapters, a review is undertaken to examine geodemographic 
and their suitability as an alternative to deprivation measures.
It is also apparent from the map in Figure 40, that the unhealthy 
neighbourhoods do not nest neatly inside administrative w ards (marked by 
the blue line) and so these boundaries should not be used to plan 
interventions within. This highlights the issues related to scale and the impact 
of aggregations to arbitrary administrative boundaries, an issue returned to in 
Chapter 8.
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Figure 40: N eighbourhoods w ith the unhealthiest residents, in Camden, London.
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This figure highlights the importance of moving away from the traditional 
deprivation approach of exploring health inequalities for targeting public 
health interventions. Health initiatives in Camden focused upon encouraging 
healthy behaviours should move away from apportioning need using 
standard deprivation measures and consider a more specific and targeted 
approach. The requirement for a more specific m easurement is supported on 
closer inspection of the inset map in Figure 40. The inset m ap takes postcode 
units and their corresponding neighbourhood Types and displays them 
cartographically. It illustrates that even within small areas diversity is 
abundant and should be reflected in initiatives.
6.5.3 D iscussion
The use of density grid analysis together with geodemographic risk indices 
enabled the development of a composite surface for healthy behaviours. It is 
very difficult to develop a single measure that captures all aspects of a 
complicated and large dataset. The technique used in the above case study is 
most suited to continuous data but despite this, the results illustrated the 
usefulness of creating a composite geographical variable of health behaviours 
to explore disparities across London. Further work should consider other 
techniques; such as applying weights to the different grid surfaces to give one 
lifestyle a stronger emphasis (such as smoking) in the composite indicator. 
The composite surface as developed in this chapter assigns equal weights to 
the grids during the map algebra. It was decided to assign equal weights as it 
was difficult to determine which should be given more weight. It may even 
be that for different areas different weights should be applied according to 
the population characteristics of the local area.
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6.6 Chapter summary & discussion
The complex nature of health inequalities and the identification of local 
health needs present many challenges to primary health care: social 
marketing, commissioning, planning and practice. Routinely, health needs 
are measured according to administrative units within which people live, but 
this measurement system in itself is limited because the units of analysis 
merely act as containers for the phenomena being m easured (Harris and 
Longley, 2002). Consequently, the vision of policy at the local level is often 
limited to focusing on the most deprived neighbourhoods, as measured by 
the Index of Multiple Deprivation (Figure 41) or neighbourhoods that have 
been identified for some other area-based policy, such as neighbourhood 
renewal. This limits thinking to specific domains of health care planning to 
coarse zones (such as Super Output Areas), as they are not available at finer 
spatial areas, or area schemes that have little to do with health care provision 
or the reason for the intervention. If the patterns of deprivation highlighted in 
Figure 41 are compared visually ( bearing in mind they are produced at 
different scales) to patterns of heavy smoking, high alcohol consumption and 
drinking and obesity, the only attribute that follows a similar spatial 
distribution is that of heavy smoking (Figure 24), which suggests that the 
distributions are not always associated to deprivation and are indeed diseases 
of comfort.
A fundamental problem with most health care planning is that datasets (such 
as the HSE) which could present a rich and detailed picture of health related 
behaviours are collected using sample designs that do not permit inference at 
the fine levels of spatial granularity that would be most helpful to health care 
professionals. Also there is a heavy reliance on the IMD 2004 (see Figure 41)
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because of the association between poor health outcomes and deprivation. 
The only data sources that are available at such spatial scales record only a 
restricted range of attributes, that may be appropriate for identifying poor 
physical and social conditions at, say, the scale of the Super Output Area, but 
do not indicate the full spectrum of specifically health related behaviours at 
these and finer scales.
IMD 2004 Scores 
ranked by quantiles
■  45.3 to 76.8 (459)
■  36.7 to 45.3 (589)
■  28.7 to 36.7 (735)
■  20 to 28.7 (987)
1.7 to 20 (1995)
Figure 41: IMD 2004 for London at the level of Super O utput Areas
*•% *■'
Map of IM02004 Scores for Greater London Super Output Areas
It is in this context that these case studies have focused upon the task of 
inferring the local geography of a broad range of health care needs and 
priorities, using a geodemographic classification to link the characteristics 
and attitudes of survey respondents to the attributes of small neighbourhood 
areas. The results of the research suggest differences in the ways in which the 
three health behaviours vary between neighbourhood demographic Types. 
The use of geodemographic classifications stratified the data across different 
socio-economic groups that accounted for local and regional population 
differences. Geographic visualisation of the results and further statistical
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analysis illustrated the patterns in the data were not simply the result of 
socio-economic differences
The density m aps identified local concentrations of likely health impacting 
behaviour on residents. In the case of smoking, discerning patterns of this 
specific health behaviour were highlighted using geodemographic Types to 
segment the dataset which also reinforced the income inequalities associated 
with smoking behaviour. Analysis of smoking behaviour and the wealth 
ranks of neighbourhoods returned a statistically significant p=0.05. Similar 
wealth groupings for the distribution of body mass index (obesity) and 
alcohol consumption did not display statistically significant results. Thus, 
alcohol consumption and obesity are not distributed according to wealth, and 
health care needs to look to other factors to explain their distribution. So 
whilst it was not a specific objective of the research to investigate the 
association between wealth/income and health harming lifestyles it once 
again emphasises the need to move away from measuring all health 
outcomes using deprivation measures alone and to consider in more detail 
the wider social determinants of health as presented in the models discussed 
in Chapter 2. The replication in the research of the established link between 
wealth and smoking activity at the neighbourhood level provides some 
validation of the method.
Using this alternative approach to exploring patterns of health needs makes it 
possible to incorporate a range of socio-economic and lifestyle considerations 
into the analysis, encompassing the many different social determinants of 
health into one classification. The geodemographic classifications already 
account for socio-economic distributions and thus using them to segment and 
classify survey removes the need for many auxiliary social data variables. 
Combining the classification with health survey data to produce 
neighbourhood quotients, local and regional comparisons were attainable.
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The implications may be significant for local policy implementation, resource 
allocation, service distribution and social marketing. If conventional policy 
implementation is centred on neighbourhoods that are traditionally described 
as deprived, then for certain health behaviours evident across social and 
wealth divides (such as obesity), interventions will not be sensitive to health 
behaviour distributions and will not reach those in need. There is a 
requirement to move beyond the bottom 10% approach of policy 
implementation, which selects the 10% (sometime 25%) most deprived (using 
IMD) neighbourhoods to be considered for interventions. This approach 
clearly does not always identify population sub-groups in need as 
highlighted in the smoking example. Expansion of this thought will be 
continued in the discussion section of the thesis (Chapter 8), which discuses 
the appropriateness of geodemographics as a viable alternative to deprivation 
methods.
The health-related behaviours displayed by individuals cannot be understood 
without taking account of the characteristics of and the processes occurring at 
the levels of both the immediate and broader environments (Macintyre and 
Ellaway, 2000, page 337). As identified by Berkman and Kawachi (2000, page 
7) most behaviours are not distributed randomly and they are socially 
patterned and often cluster w ith one another. Whilst smoking, drinking and 
weight gain are individual health risk factors the aggregation of these 
variables using a geodemographic classification enabled the development of 
neighbourhood level predictors.
Geodemographics encapsulate lifestyle factors relating to smoking and are a 
useful neighbourhood discriminator for this lifestyle behaviour. In contrast, 
they are less able to differentiate local patterns of diet and alcohol 
consumption, which are more complex to identify. It is possible to speculate
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that these differences in indictor efficiency arise because smoking behaviours 
may be linked to social norms and social capital. Thus for some sub-groups of 
the population smoking is an acceptable behaviour, and it those 
neighbourhoods with high levels of homogenous bonding capital (section 
2.4.3) that help to reinforce the health harming behaviour amongst the social 
group. Further exploration into these differences could be achieved using a 
qualitative approach, perhaps through in-depth interviews, to enable a more 
concrete evidence base.
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hap ter 7
Geodemographic 
and health 
outcome analysis
Geodemographic and preventative health outcome 
measurements informing existing public health services
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7 Geodemographic and preventative health 
outcome measurements informing existing 
public health services
The previous chapter illustrated how geodemographic techniques can be 
applied to national survey data relating to health to explore, at the local scale, 
differential patterns of lifestyle behaviours with health- harming influences. 
The results of which indicated that of the three behaviours explored smoking 
behaviour was best discriminated at the neighbourhood level. This chapter 
substantiates the methodology and considers how the techniques can be 
developed in a real world public health setting, to provide the robust 
indictors necessary to create an evidence base for local decision-making 
around preventative care and social marketing. The purpose of this chapter is 
to explore the development and realisation of the second objective outlined in 
the research methodology (Chapter 4. section 4.5)
Objective Two
Substantiate health variability indicators using framework in real world 
setting, to enable investigation of scalability and validity of measures
Once again the absence of good quality, accurate local data inhibits the 
development a comprehensive picture related to public health issues such as 
diabetes and screening uptake, together with other potential diseases of 
comfort. The consequence of the unavailability of good quality data means it 
is more difficult for public health professionals to consider innovative and 
imaginative initiatives for encouraging behaviour change. Of the three case
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studies presented in this chapter, two investigate the capability of 
geodemographic analysis to be used for informing diabetes and breast 
screening initiatives while the other study considers how the data can be 
usefully ascribed to general practitioners' patient lists to develop practice 
profiles. Each of the case studies presents the indicators at a variety of 
different spatial scales, which illustrates their versatility to a wide range of 
scenarios and illustrates their scalable nature, particularly mindful of the 
decision-making structure of the NHS. The first case study in this chapter also 
attempts to validate the technique by comparing actual versus predicted 
diabetes outcomes in order to determine the extent to which the accuracy and 
robustness of the indicators can be assessed.
The conditions being explored in this chapter were chosen because of their 
strategic importance within the health care setting. Diabetes falls into the 
category of diseases of comfort because its causal risk factors are associated 
with health-harming behaviours such as obesity and poor diet. For this 
reason, the first case study in the chapter looks at how existing transactional 
operational data connected to diabetes related hospital admissions can be 
combined with geodemographic classifications to develop indicators which 
predict the likelihood of being admitted to hospital for diabetes related 
conditions. These indicators are then applied to a range of geographical and 
social scales to provide health practitioners w ith information which will assist 
their planning of interventions, campaigns and possibly even services.
The measures are assessed in relation to their scalability to formal 
administrative areas, by creating aggregate measures for the boundaries 
designating the responsibility of Primary Care Trusts (PCTs). Furthermore 
the results of the analysis are compared with a nationally accepted model for 
predicting diabetes to both substantiate and ascertain the validity of the 
method used in this thesis.
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The second case study in this chapter takes the principles used to create the 
indictors of diabetes needs and extends them to aid the creation of practice 
profiles for Camden based general practices and to predict two types of 
diabetes conditions. The neighbourhood is most associated to the social scale 
of the residential population which is considered as the functional scale 
(Moon, 1990), but decision making and targeting in the NHS is often 
conducted at larger scales of analysis (see chapter 1, page 7, Longley et al., 
2001). Thus, it is important to consider the more formal scales of the NHS 
decision making process, if the framework is to be successfully implemented. 
Additionally, social marketing campaigns are not simply restricted to 
neighbourhood targeting and PCTs have the potential to target people -  in 
conjunction with general practices, for example. Therefore, the flexibility, 
adaptability and scalability of indicators reviewed in the first case study of 
this chapter is important. These notions are extended to encompass their 
application to functional scales (the geography at which care is delivered) 
through a study exploring the practice profiling of risk likelihood. This case 
study is conducted for a range of diseases and conditions to determine if the 
developed framework is flexible and robust enough to encompass such a 
wide range of diseases/conditions.
The final case study in this chapter draws together all the research outcomes 
in the first two case studies of this chapter and the previous chapter. The 
concluding case study in this chapter consolidates all of the research 
knowledge acquired and was then applied within Camden PCT to explore 
the application of the neighbourhoods as a predictor for response to breast 
screening services. In the final case study operational health data are used to 
measure and predict service uptake.
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7.1 Predicting diabetes health risk
7.1.1 Problem defin ition
Diabetes is a chronic long term illness responsible for significantly increasing 
a person's mortality and morbidity. It is a sizable health issue in the UK, with 
3 million people expected to be living with all types of diabetes by 2010 
(BMA, 2004, page 1). In 2002 approximately 9% of all hospital inpatient 
expenditure was the consequence of diabetes related illnesses (Department of 
Health, 2006) and this figure is set to rise as diseases of comfort and their 
associated health-harming lifestyles become more prevalent in society.
There are two different type of Diabetes; Type I and Type II, with Type II 
prevalence rates arising from a range of lifestyle related risk factors. National 
statistics suggest that over 1 million people in the UK may be living with 
undiagnosed Type II diabetes (BMA, 2004, page 1). The standard current 
practice for estimating prevalence rates (prevalence is measured as the 
proportion of a population that are cases at a point in time) of diabetes uses 
the national "PBS Diabetes population model"; phase II. The model was 
originally authored by the Public Health Observatory, Brent PCT and the 
School of Health and Related Research (ScHARR), hence the acronym PBS 
(YHPHO, 2005). The model "applies age/sex/ethnic group-specific, estimates 
of diabetes prevalence rates derived from epidemiological population studies, 
to 2001 Census resident populations" (YHPHO, 2005, online). In doing so it 
produces estimates of total expected cases of diabetes for a num ber of 
administrative units, ranging from Primary Care Trust (PCT) boundaries to 
General Practice (GP) catchments. The prevalence rates used in the model are 
derived from surveys conducted in Brent, Coventry and Wales.
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Analysis of Camden's 2001 Census population using the PBS model predicted 
that there were 8,627 diabetics living in Camden (4.36% of population). This 
statistic includes both diagnosed and undiagnosed cases. If these proportions 
are applied to the population estimate for 2004 (taken from the 2004 mid-year 
population estimates as provided by the Office of National Statistics (ONS)) 
the estimated figure rises to 9,464 people with both diagnosed and 
undiagnosed Type 1 and Type 2 diabetes. This represents a predicted rise of 
nearly 10% in the incidence (incidence is measured as the num ber of new 
cases arising in a given time frame in a specified population group) of 
diabetics amongst Camden's resident population.
The PBS model has a number of limitations which inhibits its use. Firstly, the 
calculations are based upon prevalence amongst different ethnic groups and 
are derived from survey data collected in just two regional centres (Coventry 
and Brent, where there are large South East Asian communities). 
Consequently, either under or over estimation is likely to occur because the 
model assumes prevalence rates in these two centres are representative of the 
ethnic minority populations across the entire UK. The current method gives 
an indication that large numbers of Camden's population live with diabetes, 
but this finding is limited in its actual application to strategic intervention 
planning because data are not specific enough for small scale planning. Data 
are only available for the following administrative units: PCTs, general 
practices or wards.
The only specific local data available to PCTs is extracted from either the 
Quality or Outcomes Framework (QOF) or from inpatient admissions 
databases, known as the Fiospital Episode Statistics (HES). The QOF is the 
annual rew ard and incentive programme detailing general practice 
achievement results, whereby practices are awarded points (leading to
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financial rewards) according to how well they manage chronic (long term) 
diseases such as asthma or diabetes (QOF, 2007). The QOF reports disease 
prevalence rates which PCTs use to determine the level of financial rewards 
to be given to each practice. The prevalence rates available to the PCTs are 
restricted to aggregate estimates at the scale of each individual general 
practice. These aggregate rates are difficult to apply to the diverse 
populations registered by GPs at the neighbourhood level and once again 
lack specificity of local scale interventions, not based around a general 
practice. Hence, there is a requirement to develop alternative measures of 
diabetes risk for informing strategic commissioning practices and health 
promotion activities at local scales for local areas.
This case study is compliant with objective one and two of the overall 
research objectives (chapter 4), which are interested in developing a 
geodemographic framework and applying it to real world scenarios. It sets 
out to explore and determine the usefulness of national datasets to predict 
local differences in health. At the same time, the case study will locate 
different sub groups of populations in order to determine the m agnitude of 
variation in expected diabetes need. Hospital Episode Statistics will be used 
to predict levels of local hospital usage, and by corollary local levels of 
diabetes need, by using them alongside a national geodemographic 
classification.
7.1.2 Datasets and m ethod
Of the range of datasets identified in Chapter 5, only a small num ber were of 
use in completing this case study. The ones used are listed in Table 20. They 
are useful for predicting diabetes need for a number of reasons. The hospital 
episodes database contains records of patients admitted to hospital, which 
include patients who have serious or poorly managed diabetes and require an
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overnight stay. The postcode data of the patient enables the patients to be 
assigned a geodemographic Type which is subsequently used to predict local 
neighbourhood need using the spatial location of the Types taken from 
Codepoint or Gridlink.
Dataset Name Description Date
National Hospital 
Episode Statistics 
(HES)
Patient record of all episodes related to admission to 
NHS hospitals in England
1st January 2000 and 
31st December 2002
Mosaic
Neighbourhood
Typology
Commercial geodemographic typology Mosaic 
produced by Experian, Nottingham, UK. As 
previously noted, the typology clusters together 
over 400 different variables, according to similarity 
and a proximity measure (distance from coast), in 
order to enable the classification of 1.7 million UK 
postcodes into 61 different Types.
November 2003
CodePoint/Gridlink Ordnance Survey product providing spatial 
coordinated for all postcode unit polygons
2003
General Practices List of general practices and their associated 
postcode unit
November 2003
Pharmacies List of pharmacies and their associated postcode 
unit
November 2003
Patient list List of Camden registered, resident patients per 
general practice, recording age, sex and postcode
November 2005
Table 20: Datasets used in diabetes risk prediction
The Hospital Episode Statistics (HES) used in this study were produced from 
the Department of Health's national data warehouse for England and record 
all health episodes relating to patients admitted to NHS hospitals in England. 
They record information about patient age, sex, postcode, diagnosis and 
length of stay in hospital. The HES extract used in this analysis included 17 
million de-duplicated records of elective, emergency and maternity 
admissions. This equates to one record for each hospital admission in 
England, for a three year period, between 1st January 2000 and 31st December 
2002. Of the 16,923,845 records 16,599,797 were successfully linked to Mosaic 
using the postcode. The records that could not be linked were because either 
the postcode was missing, the disease code was missing, there was no record
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of age or that the postcode belonged to an unclassified Mosaic Type (Webber, 
2004). The data records were de-duplicated to enable the development of risk 
likelihood statistics which requires unique patient records. If a patient was 
admitted to hospital multiple times for diabetes then for predicting risk they 
would only need to be counted once (not for each time they visited hospital).
If the duplicates were not removed the results would be biased towards 
individuals admitted more than once -  which would not indicate risk 
likelihood but actual usage statistics. Although it could be said that duplicate 
admissions information could be useful, this is because they would identify 
people with poorly managed or serious diabetes. For the purposes of this 
research, because it is investigating proxy indicators for prevalence and risk 
likelihood, the duplicates were removed. An area of further work would be to 
explore these duplicate records. This would enable an assessment of 
neighbourhoods with poorly managed diabetes, a useful indicator for social 
marketing and interventions around patient management of their diabetes.
The records from the Hospital Episode Statistics used in the case study were 
supplied to this research project by Experian, Nottingham, via Mr Richard 
Webber. The original data processing: de-duplicating and cross-referencing 
with Mosaic, was carried out by the Medical Statistics Unit at Queen Mary 
Hospital which is part of Imperial College London and was originally 
commissioned by the consultancy Dr Foster Ltd.
Each patient episode was categorised according to associated diagnosis which 
were then grouped together according to the International Classification of 
Diseases (ICD). So for example all episodes classified as diabetes were 
grouped together as "ICD E10-E14" (WHO, 2007), whereby E10 to E14 
correspond to diabetes diagnoses. Using the unit postcode as the key 
identifier of each patient episode, the geodemographic classification was then 
appended to the database of hospital episodes (see Figure 5.6, research
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method). Counts for each neighbourhood Type were cross tabulated for the 
ICD diagnoses groups and used to calculate a national dataset of total 
admissions for different neighbourhood Types. It was not necessary to apply 
a weight to the subsequent risk indices because the original dataset was large 
enough for the counts to produce robust measures. These standardised risk 
admission scores were then applied to a number of different administrative 
units in order to predict likelihood of risk to diabetes and by corollary the 
patient need of diabetes services which are all useful when considering where 
to target interventions. The risk scores for each neighbourhood Type or 
Group were calculated following the method outlined in the research 
framework, section 5.2 and as applied to the case studies in the previous 
chapter.
7.1.3 R esults and analysis
Using the method outlined in the previous chapters, section 5.2, index risk 
scores for hospital admissions were calculated for each of the 61 
neighbourhood Types and 11 Groups. The average number of diabetes 
episodes in a neighbourhood was compared to the average num ber of 
diabetes related episodes in England, to create the risk indices (where an 
index value of 100 is the equivalent of the national average). This was 
calculated for all diabetes related episodes and diabetes Type II episodes 
(usually triggered by poor lifestyle). A variety of m ethods were employed to 
predict diabetes risk for both local neighbourhoods and General Practices 
which are discussed in the following sections.
Table 21 highlights the risk index scores for all diabetes as calculated for the 
neighbourhood Groups in England. The risk index scores calculated using 
data from 2000-2002 are listed in the column on the far right of the table. To 
summarise, 1 in every 20 hospital admissions in England is related to diabetes
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conditions. There is considerable variation in the resultant scores, with a 
minimum neighbourhood risk score of 68 and a maximum of 149. The Group 
most likely to suffer from diabetes related illness fall within the cluster Group 
known as Twilight Subsistence (Group I). People living in this sub-population 
group have the characteristics of being old (over 65 years of age) with low 
incomes and are likely to be living in social housing. People living in this 
neighbourhood Group are responsible for 1 in 12 of all diabetes admissions in 
England. For Group D, a neighbourhood group predominated by South 
Asians, a staggering 18% of all hospital admissions for the Group are the 
result of diabetes. Moreover, one sixth of all diabetes admissions in England 
could be attributed to people living in this Group. Even these basic statistics 
can be useful for social marketers, whereby campaigns are targeted at 
population sub-groups who appear to badly manage their diabetes or have a 
serious case of the disease.
Group Number of 
Diabetes 
Admissions
%  Target Total 
Admissions 
For Type
%  Base Risk Index 
Score
a 49289 6% 1296015 8% 80
b 42427 5% 1308790 8% 68
c 120201 15% 2597926 16% 97
d 143032 18% 2958969 18% 102
e 33234 4% 801349 5% 87
f 50334 6% 993078 6% 107
g 76314 10% 1522272 9% 106
h 102249 13% 2029290 12% 106
i 63234 8% 890754 5% 149
j 78946 10% 1518838 9% 109
k 29670 4% 691391 4% 90
Table 21: Index of Diabetes admissions for different neighbourhood Groups
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To estimate the need for local diabetes services and predict the risk likelihood 
of residents to diabetes related illnesses, local need for each neighbourhood 
Type was calculated. The national index scores for each Type were linked to 
both the postcodes in Camden using the patient registers maintained by each 
general practice. This facilitated a variety of analysis to identify residential 
postcodes where residents were most likely to be admitted to hospital for 
diabetes related illness, all types and diabetes type II. The analysis is 
described in the following sections, exploring the link between the measures 
and scale.
7.2 Scaling the indicators
In the literature review the four key principles of social marketing were 
identified as product, price, promotion and place. With a thorough 
understanding of the place aspect of social marketing it is possible to develop 
the remaining principles within a campaign or public health intervention.
But as de Smith and colleagues note (2007), "on its own spatial location is not 
interesting. The power of location comes not from location itself, but from the 
linkages or relationships that it establishes — from relative positions rather 
than absolute ones' (de Smith et al., 2007, online). It is the attributes and 
features associated with a location that make it a place that is interesting for 
research.
Thus far, geodemographic classifications have enabled social scale to be 
explored for different population sub-groups according to a diverse array of 
socio-economic and lifestyle variables which are then related to a specific 
place, in this instance a neighbourhood postcode unit. The research has 
looked at ascribing neighbourhood characteristics to small local 
neighbourhoods in accordance with the unit postcode. Within the public
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sector, this scale of analysis whilst preferable is unusual. This is because 
without the application of a neighbourhood typology it would be difficult to 
assign population characteristics to the local scale without making broad 
assumptions which ignore the heterogeneity of an area and make 
assumptions based on homogeneity.
Considering the importance of both the social and spatial scale in parallel, the 
following section explores how the framework and resultant indicators can be 
scaled to different geographical extents which have strategic importance for 
health policy decision-makers and strategists. In this next section diabetes is 
predicted for three different scales, which are organised into a nested 
hierarchy; neighbourhoods, general practices and primary care trusts, 
illustrated in diagram, Figure 42. This hierarchy is comprised of two different 
scales, the formal scale which corresponds to the organisational scale of the 
NHS and the functional scale which represents the social scale of the 
neighbourhood. A greater discussion on the implications of functional versus 
formal scale is returned to in Chapter 8.
Primary Care 
Trust
Level 1 -  Formal scale
Level 2 -  Formal scale
General
Practice
General
Practice
General
Practice
Level 3 -Fund
Neighbourhood
Type
Neighbourhood
Type
Neighbourhood
Type
Neighbourhood
Type
Neighbourhood
Type
Neighbourhood
Type
Figure 42: Functional and formal scales used to predict diabetes need
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7.2.1 Predictions at the scale of the neighbourhood
The first scale explored is the neighbourhood. In this section as previously 
noted, the concept of a neighbourhood relates to a unit postcode. The 
neighbourhood risk index scores were linked to the local postcode code 
directory for the London borough of Camden as described in section 7.1.2, 
supporting the development of a local diabetes risk profile for application to 
local communities. Diabetes risk was then associated with the residents in 
each postcode neighbourhood, using the same method described in section 
5.2. Figure 43 shows all diabetes risk (type 1 and 2 combined) for Camden 
residents, based upon the neighbourhood Types. On both graphs the value of 
100 acts a benchmark, indicating the national average. For neighbourhood 
Types with scores in excess of 100 the likelihood of a resident presenting to 
hospital w ith diabetes is greater than the national average.
Figure 43 (a) highlights the predicted distribution of all diabetes across 
neighbourhoods; note the slightly different scales of the two graphs. 
Neighbourhood Types with the greatest risk are represented by elderly 
populations (Types 48 to 51), low income neighbourhoods (Types 38, 39, 40) 
and South Asian neighbourhoods (Types 26). Figure 43 (b) highlights the 
predicted distribution of diabetes type II across Camden neighbourhoods. It 
follows a similar distribution to one previously seen in Figure 43 (a), but this 
time note people in neighbourhood Type 36 are now more likely than the 
national average to fall ill potentially because of their lifestyle associated with 
diabetes type II conditions. Unlike the distributions seen in the previous 
chapter, in general there is consistency of risk within different neighbourhood 
groups (bars with the same colour on the graph) and larger differences 
between groups.
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Diabetes Risk - Camden Residents
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Figure 43: Risk index scores for Camden neighbourhoods: (a) all diabetes, (b) type I I
diabetes
The standard deviation of the index scores was used to indicate the degree of 
variation in the risk distributions across different neighbourhoods in 
Camden. It measured the extent to which diabetes risk varied about its mean 
for different population Types. As shown in Table 22, the standard deviation 
of diabetes risk for all types of diabetes is 117. The biggest difference is 
between Type 08 (young families in new housing) and Type 48 (old people in 
flats). Older people in flats are sixteen times more likely than young families 
to have serious diabetes related illness. This indicates that older people are 
more vulnerable to being admitted to hospital with diabetes, reflecting the
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aetiology of the disease; complications of the disease arise with increased age. 
The variation in the distribution of index score for diabetes type II is smaller. 
This implies most neighbourhood scores were found to be close to the mean 
scores for Camden. Diabetes type II risk was slightly less dispersed across the 
population in Camden. Nevertheless, there is still a difference between 
neighbourhood residents least likely to have diabetes type II related illness 
(Type 1 -  very affluent neighbourhoods) and those most likely (Type 26 -  
South Asian neighbourhoods). Neighbourhood Type 26 was eleven times 
more likely to have diabetes type II related illnesses requiring admission to 
hospital and would be a suitable population to target with social marketing 
campaigns.
Number of 
neighbourhoods
Minimu 
m index 
score
Maximum
index
score
Mean
index
score
Standard
Deviation
Diabetes 20 26 436 139.19 117.45
Diabetes Type 2 20 18 209 87.95 52.810
Table 22: Descriptor statistics for c iabetes inc ices for Camden neighbourhoods
Figure 44 presents unit postcode mapping of diabetes risk in Camden. The 
maps were classified into 5 equal groups, reflecting dispersion around the 
national average (index score = 100). Neighbourhoods with index scores 0 to 
50 were classified as considerably below average, 50 to 100 were below 
average, 100 to 150 were average, 150 to 200 were above average and greater 
than 200 were considerably above average. The maps have been coloured 
using a technique known as hot-cold mapping, moving from a pale colour to 
a dark colour palette. A red -  pale yellow colour gradient was applied so 
neighbourhoods with the greatest risk of diabetes admissions were coloured 
in red, and those with the lowest risk in pale yellow.
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Ward -  Gospel Oak
Neighbourhood risk 
AM Diabetes risk
250 to 450 - exceedingly above average (36)
200 to 250 - considerably above average (0)
150 to 200 - above average (32)
100 to 150 - average (77)
50 to 100 - below average (2621)
0 to 50 - considerably below average (4610)
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•  1 5 0 t o 2 0 0 -aboveaverage (11)
•  1 0 0 to 1 5 0 -average (982)
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Figure 44: Postcode risk index maps for Camden neighbourhoods: (a) all diabetes, (b) type
II diabetes
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Figure 44 (a) illustrates the distribution of all types of diabetes. The map was 
centred once again using the national average of 100. Only a small num ber of 
neighbourhoods are classified as considerably above average likelihood of 
diabetes, and these postcodes are scattered across the map with a small 
concentration in the ward of Gospel Oak (the ward in the centre of the map). 
This indicates the potential location for a specific marketing campaign 
targeted at people already living with diabetes, ie interventions to ensure 
people with diabetes (all types) are managing the disease and lifestyles 
appropriately. Figure 44 (b) maps the expected risk index scores of diabetes 
type II across Camden's neighbourhoods. More neighbourhoods were 
classified as either above average or considerably above average as compared 
to the previous map, reflecting the population variation of Camden, which is 
not picked up by simply looking at the graphs in Figure 43.
7.2.2 Predicting diabetes at the scale of general practices
The second level of scale we are interested in (see Figure 42) concerns the 
scale related to the general practice. In primary care medicine the 
responsibility for initiatives around health management and prevention lies 
with general practices. Many of the GP contracts held with PCTs create 
incentives for improving the management of diabetic health and ensuring 
accuracy of patient disease registers maintained by general practices.
Well managed diabetes reduces the likelihood and impact of associated 
complications. General practices are responsible for providing first line 
services and care for diagnosing and managing long term diabetes. If local 
demand can be estimated then adequate and equitable service commissioning 
will contribute to the establishment of viable, effective and efficient social 
marketing solutions. If the estimated likelihood of demand is calculated for
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general practices in Camden, health practioners are better placed to 
understand the potential demand for diabetic services and the risk of 
undiagnosed diabetes.
Composite scores for general practices in Camden were created for all 
diabetes and diabetes type II related risk. An honorary contract with Camden 
PCT enabled access to patient lists for general practices in Camden; which is 
the inventory of individual patients registered to general practices identifying 
basic individual characteristics; age, date of birth, address and postcodes. 
Using this patient list for each general practice the proportion of patients in 
each neighbourhood Type for each practice was calculated. These proportions 
were then multiplied by the corresponding diabetes risk index score, as used 
in the previous section. An example is illustrated for the general practice with 
the code "F83003" (the unique identifier of that practice). This general 
practice, in the north of the borough, in the ward of Hampstead Town has 
4872 patients from neighbourhood Type 1 registered; representing 70% of its 
total patients. This is then multiplied by the associated index score for 
diabetes and in this instance diabetes type II of that neighbourhood which is 
18 to give a result of 12.3 [(4872/7076)*18]. The process is repeated for each 
neighbourhood. The results for each neighbourhood Type for each practice 
were then summed in order to produce a composite risk score of expected 
diabetes demand for each of Camden's general practices.
Once again the benchmark of 100 was set as the national average. All of the 
practices in Camden were below this value. Thus, the case mix (different 
types of cases that results from different types of patients) of patients 
registered at Camden general practices ensured none of them exhibited above 
average likelihood of all diabetes admissions. This distribution is highlighted 
in Figure 45 (a). If diabetes type II risk is predicted only, Figure 45 (b), the 
composite risk scores increase for all general practices. Population sub-groups
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in Camden are more at risk of lifestyle related diabetes type II. There is one 
particular practice highlighted in Figure 45 (b) which is located in the centre 
of the borough, which has a considerably above average risk that their 
registered patients are likely to develop lifestyle induced diabetes type II. 
This pattern for diabetes type II can primarily be described by looking at 
neighbourhood Type 36; ethnically diverse neighbourhoods, who are often 
reliant on benefits and appear to have above average likelihood of lifestyle 
related diabetes type II (and not all diabetes). People living in this 
neighbourhood comprise almost one quarter of Camden's resident 
population. Of the forty six practices in Camden, nine have in excess of 48% 
of registered patients from this neighbourhood Type alone.
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Patient risk of diabetes (all) 
General practices in Camden
• 120 to 150 (0)
o 90 to 120 (5)o 60 to 90 (24)
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o Oto 30 (0)
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Patient ride of diabetes Type II 
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’igure 45: Composite risk index maps for Camden general practices: (a) all diabetes, (b)
type II diabetes
The diabetes type II risk profiles indicated people living in Type 36 
neighbourhoods are much more likely to be admitted to hospital for diabetes
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Type II related illnesses. Consideration of this population sub-group for 
social marketing initiatives around diabetes Type II could prove effective as 
illustrated by Figure 46. This graph plots the cumulative total proportions per 
general practice list of the population of Camden residents living in 
neighbourhood Type 36.
Cumulative proportions of Neighbourhood Type 36 per GP practice
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Figure 46: Cumulative proportions of neighbourhood Type 36 per GP practice in Camden
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In the cumulative plot above 70% of all patients living in neighbourhood 
Type 36 across Camden are registered to 14 general practices. This means that 
30% of the general practices have almost 70% of the population most at risk of 
developing lifestyle related diabetes type II as illustrated by the red square in 
the diagram, Figure 46. Social marketing campaigns and practice based 
interventions out of these practices have the potential to reach 70% of 
population at risk.
This more targeted approach would reach the population at greatest risk and 
be more efficient in terms of resources and cost as opposed to taking a blanket 
approach of the whole population in Camden. Although the main 
consideration is the ethical implications relating to fairness and equity, what
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would happen to the 30% of neighbourhood Type 36 who are not registered 
at these practices? Indeed it could even be said that the remaining 30% are the 
most in need because they are registered at practices where they are the 
minority registered population group, and services at these practices are 
already less likely to be targeting their needs. The ethics of social marketing is 
beyond the scope of this research and are a subject of recent research by 
Andreason (2000).
At this point there are a number of limitations to this technique. The risk 
(need) profiles have been created using hospital episodes, so these only 
account for diagnosis trends that require at least one night's admission into a 
hospital. They are a useful predictor of expected hospital usage working on 
the assumption that observed admissions can be used to predict expected 
risk. Likewise they are useful, in the absence of robust local data, as proxy 
indictors for undiagnosed diabetes likelihood. Consequently, they are useful 
for intervention planning and self-care management planning but as a 
predictor for actual disease prevalence in a population they have limited 
application.
7.2.3 Predicting diabetes risk at the scale of the Primary Care Trust 
(PCT)
In the same way that composite risk scores of diabetes were created for GPs 
in Camden, this technique was then applied to the final scale in the hierarchy, 
level 1 (Figure 42) to estimate risk for the administrative boundary 
comprising the area of responsibility for Camden. This fits w ith the scale of 
decision making. Composite risk scores were calculated for each PCT in 
London by utilising the same method that was applied to create the diabetes
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practice profiles (section 7.2.2). These scores were then m apped in order to 
show the distributed risk scores expected for all types of diabetes admissions 
for PCT boundaries, as shown in Figure 47.
In Figure 47 the composite risk scores for PCTs have been mapped, 
identifying PCTs with the greatest risk of patients being admitted to hospital 
coloured in red (score over 90) and scores below the national average in light 
blue. The standard deviation for the PCTs all diabetes distribution was 
calculated as 13.07, with a mean index score of 83.7; the distribution is very 
narrow and centred on the mean, which is below the national average. If the 
standard deviation was larger then PCTs would have more variation in the 
distribution of diabetes risk. As it is, index scores for PCT administrative 
boundaries in London do not differ greatly from each other; 19 of the 32 PCTs 
have a composite all diabetes risk score of between 30 to 90.
Diabetes Risk
■  120 to 250 (0)
■  90 to 120 (8)
□  60 to 90 (19)
kilometres
Figure 47: Predicted diabetes admissions for London PCTs
There are two PCTs that have expected admission rates greater than the 
national average; the London Borough of Newham together with that of 
Barking and Dagenham; although greater need is indicated for PCTs in the 
east and northwest London. Meanwhile the lowest rates of diabetes
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admission are expected for Kensington and Chelsea. Camden ranks in the 
middle alongside Sutton and Merton, Wandsworth, and Kingston. At this 
scale it is difficult to distinguish actual diabetes risk to populations, because 
they have more or less similar expected risk. So whilst the indictors can be 
scaled up, local decision-making at this scale would be inappropriate, because 
local distributions are not identified and real need is hidden; this is the 
inevitable result of the influence of scale which subjects the results to 
limitations of the modifiable areal unit problem and the ecological fallacy 
(Openshaw, 1984; Harris et al., 2005), an issue returned to in Chapter 8. To 
understand broader scales of need, further investigation is required. This 
could be fulfilled by using local indicators of spatial association on local data 
to determine geographically significant clustering, highlighting diabetes need 
more according to more appropriate analysis units.
7.2.4 T esting valid ity  of inferences from the national to the local 
level
So far all the analysis carried out in this chapter and the previous one has 
harnessed data at the national scale ascribed to a national typology of 
neighbourhoods to extrapolate down to the local scale. There are a num ber of 
limitations to this technique which will be discussed in chapter 8, but this 
section attempts to understand the validity of the methodology. In social 
measurement understanding the accuracy, precision and validity of the 
metrics is critical. The limitations of using what is essentially a "black box" 
commercial neighbourhood classification presents challenges when trying to 
ascertain the validity of the actual classification because the exact input 
variables, their weightings and the detailed methodology used to create the 
products remains the intellectual property of these companies, and so 
precision and validity cannot be determined. Consequently, the challenges of
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understanding validity and evaluating their uncertainty are then transferred 
to the health outcome indices which have been developed.
In attempting to understand the accuracy of the developed indices, this next 
section looks at two methods of exploring and validating the results. The first 
method predicts local hospital episodes of diabetes from the national dataset 
and then compares it to the actual number of local hospital admissions by 
residents of Camden. This is conducted because it will identify how close 
both the actual and predicted results are. The second method compares a 
nationally accepted model used to predict diabetes (see section 7.1.1) and 
compares the results with the health outcomes indicator for diabetes.
7.2A.1 Observed versus predicted numbers of diabetes episodes
Using the proportions of the national population in each neighbourhood 
Type it was possible to develop local estimates of expected episodes of 
diabetes related illnesses (a proxy for predicting diabetes risk in the 
population). The total residential population living in each Camden 
neighbourhood Type was calculated using the number of residents per 
postcode unit (derived from the data contained in the geodemographic 
dataset Mosaic). The Camden population totals per neighbourhood Type 
were then multiplied by the national percentage of diabetes admissions for 
each neighbourhood Type. For example 58,665 people live in neighbourhood 
Type 26 (25% of Camden's total population). If the proportion of all people 
admitted for all diabetes per Type (nationally) is multiplied by 58665, it could 
be predicted that 84 people would be expected to be admitted to hospital 
(during the time frame between Jan 2000 to Dec 2002). The resulting values 
were a predictor of the expected number of individual local diabetes 
admission episodes given national rates of hospital usage.
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The actual numbers of hospital episodes per neighbourhood Type for the 
time frame of the study were extracted from the hospital episodes database. 
They were then evaluated against the expected number of episodes 
highlighted in the graph in Figure 48. The actual number of hospital episodes 
are coloured in blue and the expected number of episodes in green. On 
observation of the graph there appears to be broad similarity between the 
observed (actual number of local admissions) and the expected number of 
admissions predicted from the national dataset, leading one to conclude that 
national proportions of all diabetes related hospital episodes for 
neighbourhoods can be accurately used to extrapolate to the neighbourhood 
scale (at least for Camden, London).
Expected vs Actual Admissions of Diabetes for Camden
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Figure 48: Actual versus estimated num bers of hospital episodes by neighbourhood Type
over a 3 year period
The goodness of fit between the actual admissions and the predicted 
admissions can be ascertained using the Chi squared statistic, see equation 
below. This is a statistic used to identify whether the observed similarities 
between national predictions (expected Ei) and local observations (observed
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O i) are statistically significant or the result of random chance. Thus, the null 
hypothesis (Ho) is stated as: there were no significant differences between the 
observed and the predicted (expected) results. The resultant Chi squared (X2) 
statistic was 95.01 with 20 degrees of freedom (n=21, degrees of freedom = n- 
1). Using a significance level of p>0.01, the critical Chi squared value with 20 
degrees of freedom signals the rejection of Ho at values above 37.57. The 
rejection of the null hypothesis leads to the conclusion that local patterns of 
hospital episodes do differ significantly from national predictions of local 
episodes at the level of the geodemographic Type, the reason for which is 
explored next.
Xl = Y  Equation3
/'=! L Ei J
On closer inspection of the data the differences between the observed and the 
predicted values can be explained by greater than expected hospital usage by 
a small num ber of neighbourhood Types, in these cases expected values vary 
from the actual observations indicating that national usage does not reflect 
local usage. Neighbourhood Type 30, a population group most 
representative of young professionals in gentrified neighbourhoods, has 
almost twice the expected num ber of predicted admissions. Also the older, 
less wealthy populations living in Type 48, 51, 52 are more likely to visit 
hospital for diabetes-related illness than expected. This suggests an area of 
further work at the local level to investigate why these population Types are 
have poorly m anaged diabetes in Camden and differ significantly from 
national predictors of diabetes admissions.
Looking more closely at the data one of the largest differences between the 
observed and the expected values, with more than 14 actual episodes than 
expected was observed for Neighbourhood Type 51. This Neighbourhood
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Type was removed from the dataset and the Chi squared statistic 
recalculated. It was removed because the very small expected value (3) was 
exerting too much influence on the test statistic calculation. The null 
hypothesis (Ho) was restated; there were no significant differences between 
the observed and the predicted values of hospital episodes. The new Chi 
squared value was 29.68, with 19 degrees of freedom. Using the same 
significance level of p>0.01 the critical value of the Chi squared statistic was 
36.1. In this instance the null hypothesis is below the critical value which 
means it can be accepted. There is less than a 1 in 100 chance that the 
distribution is the result of random  chance and it is therefore probable that no 
significant differences exists between the results of predicting neighbourhood 
diabetes need from national data and actual observable need extracted from 
local administrative records. This highlights the sensitivity of statistical 
analysis to small numbers in datasets.
7.2A.2 Comparison with a standard national model of diabetes prevalence:
Composite risk indicators using geodemographics and operational health to 
predict expected health outcomes are a new concept within the field of Public 
Health. In the previous section the validity of the measures was explored by 
comparing actual observations against predicted estimates of need to 
determine the goodness of fit between the two. In this section another method 
for exploring the precision and validity is presented. Rankings of PCTs were 
carried out using both a known and accepted model for predicting diabetes 
prevalence at the scale of the PCTs and the geodemographic framework 
presented in this thesis (Chapter 5). The nationwide standard for predicting
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diabetes need is the PBS model1, which measures diabetes prevalence for 
PCTs, general practices and administrative wards.
Table 23 lists the PCTs and their associated diabetes risk scores calculated 
using both models; geodemographics and the conventional prevalence rates 
predicted using the national PBS model. Strictly speaking the two models are 
not comparing exactly the same outcome; the national model predicts 
diagnosed and undiagnosed prevalence whereas the neighbourhood 
indicators predict demand for hospitalisation caused by diabetes (which is 
used as a proxy for diabetes risk). This research makes the assumption that 
neighbourhoods Types with high propensities for hospital usage relating to 
diabetes will have risk rates of diabetes in broadly the same proportions.
With the PBS model the PCT with the highest population prevalence of 6% 
for diabetes is listed as Brent. The geodemographic model predicted diabetes 
risk for Brent as lower than the national average, but using the PBS model its 
prevalence rates are much higher. This result is likely to be an artefact of the 
computation within the PBS model because it was built using survey data 
from this London Borough (see 7.1.1). Furthermore, whist the 
geodemographic Types do cluster similar people together which includes 
clustering age groups, the index scores are not standardised by age, so this 
may contribute to the differences between the two models.
1
The acronym PBS is derived from the initials of the organisations that authored the tool; Public Health 
Observatory, Brent PCT, School of Health and Related Research (ScHARR),
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
PCT
Code
PCT Label Composite 
Diabetes 
Risk Score
Diabetes 
Prevalence (PCT) 
(2001 PBS 
prevalence 
model)
5K5 Brent PCT 93 6.00%
5C5 Newham PCT 113 5.64%
5C8 Redbridqe PCT 95 5.23%
5HX Ealinq PCT 87 5.13%
5C3 City and Hackney PCT 86 5.10%
5C4 Tower Hamlets PCT 96 5.09%
5K6 Harrow PCT 91 5.04%
5C6 Waltham Forest PCT 93 5.01%
5HY Hounslow PCT 91 4.90%
5C9 Harinqey Teaching PCT 80 4.80%
5LC Westminster PCT 61 4.67%
5C1 Enfield PCT 88 4.65%
5LE Southwark PCT 84 4.64%
5C2 Barkinq and Dagenham PCT n o 4.62%
5A8 Greenwich PCT 95 4.61%
5K8 Islington PCT 81 4.58%
5K9 Croydon PCT 84 4.57%
5LD Lambeth PCT 77 4.53%
5LF Lewisham PCT 88 4.48%
5K7 Camden PCT 70 4.35%
5A9 Barnet PCT 74 4.35%
5AT Hillinqdon PCT 88 4.24%
5A4 Havering PCT 94 4.15%
5LA Kensington and Chelsea PCT 59 4.10%
5H1 Hammersmith and Fulham PCT 68 4.09%
5AX Bexley Care Trust 90 3.99%
5A7 Bromley PCT 81 3.99%
5M7 Sutton and Merton PCT 78 3.86%
5LG Wandsworth PCT 66 3.77%
5A5 Kingston PCT 68 3.51%
5M6 Richmond and Twickenham PCT 65 3.34%
Table 23: London PCT composite risk scores for all types of diabetes, ranked by 
prevalence as predicted by the PBS model
If composite geodemographic scores are a viable alternative to other 
traditional models of calculating diabetes prevalence, then it follows that 
there should be a degree of correlation in the ranking between the two 
techniques. This is because both models predict diabetes need in the
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population albeit using different base data and, processes. If the results differ 
widely it is fair to assume that inaccuracies have been introduced into the 
modelling process that would need to be addressed in future research. A 
num ber of assum ptions have to be made prior to comparing the models 
which m ust be mentioned. Firstly that the PBS model is a reflection of 
diabetes prevalence and if the geodemographics framework is a suitable 
alternative then there will be correlation between the two modelling results. 
Secondly, in the case of the geodemographics model the results assume 
hospital admissions for diabetes are a suitable proxy indicator for actual 
disease prevalence in the population.
To determine the extent of correlation between the two m odel based methods 
that predict diabetes, a bivariate Spearman's rank correlation test was 
conducted between the prevalence rates of diabetes predicted by the PBS 
model and the scores returned by the geodemographic model. Spearm an's 
rank test was used to discover the strength of the association between the two 
m odels for two reasons. First, because for each PCT there was a pair of data 
ranked in order (i.e. they are ordinal) for predicted prevalence and secondly 
because the data were not normally distributed (which rules out using the 
Pearson's correlation coefficient). The Chi-squared test was an inappropriate 
test for this example because unlike in the previous section, this example did 
not have data for both the observed and expected outcomes. To conduct a 
Spearm an's rank test there are two pre-requisites; the data should be on an 
ordinal scale and there m ust be at least 5 pairs of data.
The test looks at determining whether the two prevalence scores of diabetes 
covary; if both models are returning similar rankings for diabetes prevalence 
for PCTs then the two variables would exhibit covariance. If the PBS model 
predicted high expected prevalence for a PCT one w ould expect the 
geodemographic model to do the same (if it is a valid model). In this example
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the null hypothesis being tested states that the rank order of the PBS model 
does not co-vary with the rank ordering produced by the geodemographic 
model of diabetes prevalence. The formula for testing the Spearm an's rank 
correlation coefficient was outlined previously. The correlation coefficient 
calculates differences between the ranks of the prevalence scores of the two 
models.
For this test, the significance was tested at the 0.01 significance level w ith 31 
data pairs (ie the num ber of PCTs in London (n=31)). A two-tailed test was 
used because the relationship between the sets of prevalence scores was 
unknown. At the significance level of 0.01 with 29 degrees of freedom (d.f. = 
n-2) the critical value is 0.312. For the test to be significant the observed 
correlation coefficient (rs) m ust equal or exceed this critical value. The results 
are highlighted in Table 24.
Spearman's rank correlation for ordinal 
data
Diabetes prevalence 
predicted by 
geodemographics
Diabetes prevalence 
predicted by PBS model
r»
Diabetes prevalence predicted by 
geodemographics
1.000 .608
Diabetes prevalence predicted by 
PBS model
.608 1.000
Table 24: Table show ing two-tailed Spearm an's rank correlation of D iabetes index scores
and diabetes prevalence rates
The observed correlation coefficient for the two-tailed test is greater than the 
critical value. It also indicates a positive relationship. The Spearm an's rank 
correlation identified a significant association between the rankings of the 
two sets of predicted prevalence scores across the 31 London PCTs. There 
was less than a 0.01 (1%) probability that the correlation coefficient of this size 
could have occurred by chance. The result reflects a true non-random  positive 
association between the two models. For this case study there is a significant
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association between a PCTs composite geodemographic risk score for 
diabetes and the prevalence rates of diabetes as predicted by the conventional 
PBS diabetes model. Thus predicted distributions of local hospital usage 
using geodem ographics broadly rank PCTs in the same order of lowest to 
highest risk as the PBS model, and vice versa.
7.2.43 Discussion
This case study and all of its components presented an alternative approach 
to exploring diabetes risk in local populations, which is necessary because of 
the general lack of good quality local data. The approach assists the 
acquiring of local geographical and health knowledge based on social 
similarity. The case study illustrated the possibilities of using alternative 
m ethods to enable prediction of diabetes risk for a num ber of different spatial 
and adm inistrative scales, ranging from the local neighbourhood level to the 
larger adm inistrative boundaries of Prim ary Care Trusts. By calculating the 
diabetes risk for neighbourhoods Types at the national scale and 
extrapolating dow n to the local scale, these indicators can then be 
m anipulated for the existing (if not always appropriate, see Chapter 8) scales 
of analysis required by policy makers for decision-making.
In section 7.2 national rates of diabetes episodes were used to create risk 
scores of likely diabetes need, which were then applied to local 
neighbourhoods (unit postcodes). This enabled neighbourhoods w ith elderly 
populations or mixed ethnicity (predom inantly South Asians) to be identified 
as those m ost at risk. A secondary use of these indicators is to predict local 
need, based according to hospital usage. Neighbourhood profiles of local risk 
provide an enriched picture of community health needs. National patterns of
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hospital episodes were a successful predictor of actual usage and need in the 
case of Camden.
The outputs from 7.2 were used by the Camden PCT to inform a diabetes 
social marketing campaign and health promotion events. As noted in the 
literature review there are four main principles of social marketing; product, 
price, place and promotion. For the intervention campaign the analysis 
identified the product (a healthy long life), the price (shorter life expectancy 
and extended m orbidity resulting from diabetes), the place (neighbourhood 
locations with above average likelihood of diabetes type II) and the 
prom otion (use of health bus to carry out street interventions to identify 
individual risk factors for the disease). The community profiles identified the 
most likely population sub-groups that would be seen at the different places 
and ensured suitable literature and staff were available.
The validity of the m ethod was tested to determine if the adoption of such an 
approach is useful for public health practitioners. Comparisons were m ade 
by testing actual hospital usage statistics for hospitals in Camden against 
predicted levels of usage. A chi-squared test showed that national rates could 
convincingly predict local usage in Camden only if neighbourhoods w ith 
very small num bers (below three) were removed from the test data. The 
second test com pared the rankings of composite diabetes risk scores for PCTs 
in London against a nationally approved and widely used prevalence model. 
Again, the rankings of PCTs for both models did not deviate significantly and 
were not the result of random  chance.
The risk profiles for London PCTs developed in section 7.2.3 produced the 
same rankings of PCTs based on their diabetes need as the prevalence rates of 
PCTs predicted by the national PBS model, highlighting that the results were 
likely not a result of random  chance. They are a valid and viable alternative
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for predicting diabetes hospital usage for PCTs. The application of the risk 
index scores to different spatial units whilst limited by the complexities of 
ecological fallacy do enable the measures to be scaled. The extent of the 
disproportionalities resulting from diabetes risk variation across the local 
Cam den neighbourhoods is not as evident from the PCT profiles (section 
7.2.3) produced by either this geodemographic model or the conventional 
model that predicts diabetes using census data and population estimates (PBS 
model), this is because the large aspatial units of PCTs is not sufficient at 
identifying social polarities and heterogeneous neighbourhoods. Indeed, to 
reiterate the argum ent that policy should not be decided on data aggregated 
at such large scales. Indeed the PCT profiles have little or no use for health 
interventions and social m arketing campaigns.
W hilst this technique is not an absolute measure of either service dem and or 
need or actual disease prevalence, it indicates potential hospital use and in 
the absence of any other robust, reliable data, it provides a useful tool for 
synthetically estim ating diabetes risk for segmenting and targeting 
population sub-groups as it enables one to recognize the im portant elements 
of social marketing; product, price, place and promotion. It is a feasible data 
driven application of geodemographics for use w ithin the social m arketing 
arena. A w ider consideration about the suitability of geodem ographic 
indicators for social m arketing will be made in the discussion Chapter 8.
7.3 Practice based profiling
Demand is placed upon on local PCTs to commission equitable services that 
ensure access for those who need them. "Equity of care is a founding 
principle of the NHS, bu t healthcare in London is not always equitable, either 
in terms of m ental and physical health outcomes, or in term s of the funding
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and quality of services offered' (Healthcare for London: a Fram ework for 
Action, page 4). The prim ary goals of health inequality initiatives are 
explicitly related to comparisons of outcomes between population groups 
and reducing known disparities and identifying new ones. Despite this there 
is an ever increasing pressure to improve the efficiency of service provision of 
which social m arketing is just one element, whilst m aintaining the health 
needs of the population.
It is essential to understand that different neighbourhoods and communities 
require different health prom otion and screening strategies, and that different 
general practices will need to provide individual or shared services according 
to the profile of their patients, in order to maximise the benefits to all. In 
section 7.1 of this chapter practice profiles were developed for diabetes- 
related illnesses and the flexibility of the m easures was highlighted. The 
capability of the indices to be scaled and adapted is further substantiated in 
the next section, which further investigates and substantiates their use in 
practice profiling of diseases and conditions.
7.3.1 Problem  d efin ition
As the focus of the health service increasingly extends beyond the clinical 
treatm ent of patients, in an attem pt to reduce inequalities and to im prove the 
health of local populations, so preventative campaigns and prom otional 
initiatives assum e greater tactical and strategic importance. The focus of 
targeting extends likewise to the identification of neighbourhoods that have 
the highest risk of particular diagnoses and general practices whose patient 
lists have a higher likelihood of particular diagnoses.
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Once again Camden, inner London, is used as the test bed for this case study. 
Camden has a diverse population with extreme polarities of w ealth existing 
between different communities. The application of geodem ographic analysis 
to registered patient data enables both description and identification of 
patterns of variations of different diseases. It provides added-value 
information to those engaged in service delivery, planning and prom otion 
and social marketing. This technique permits services to be tailored 
appropriately to reflect the population diversity and their differing health 
needs. A detailed comprehension of population diversity will assist PCTs in 
the creation of opportunities through provision of support and information 
(social marketing) to make it possible for patients to take informed health 
decisions and im prove service compliance.
Once again the issues of accessibility and data protection issues surround and 
h inder Camden Prim ary Care Trust's (PCT) ability to access individual and 
aggregate data collected by general practices relating to specific diseases. The 
exploratory data analysis documented in this case study combines 
commercial m arketing techniques for segmenting populations that were 
explored in the previous case study together w ith data extracted from the 
D epartm ent of H ealth hospital episode statistics to investigate differences in 
admission patterns. Building upon the diabetes case study (section 7.1), the 
data are applied to the local level. Data were linked to the patient registration 
database and led to the production of practice profiles of disease likelihood 
through the creation of proxy indicators of health risk outcomes.
7.3.2 M ethod and analysis
This case study used the same dataset as the previous one, w hereby all 
admissions were then coded by Mosaic, using the postcode of each patient as
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the identifier. Overall records were coded into one of the 21 classes set out in
Diagnosis Groups code
All
inpatients 99
All cancer; 00
Breast cancel 01
Luos cancer 02
Cervical cancel 03
Bc'.ve'. cancel 04
Othei cancers 05
Aged 65+ Emergency admissions (exc mental health) 10
Injuries and
poisoning 11
Influenza 20
Asthma in tinder 45s 30
Stroke 40
Heart
disease 50
COPD 60
Diabetes "0
Teenage pregnanes' SO
Mental
health 90
Affe etive disci de: s 91
Schizophrenia 92
Alcohol and drug abuse 93
Othei mental health disorders 94
Figure 49: Table of diagnoses groups
Once again the m ethod outlined in Chapter 5, section 5.2 was used to 
calculate risk admission scores for each neighbourhood Type in England. The 
same m ethod employed in section 7.2.2 was then used to develop the practice 
profiles. For each practice in Camden, the percentage of registered patients 
per Mosaic Type was calculated. These percentages were then m ultiplied by 
the previously calculated index value for each neighbourhood Type. The final 
step involved sum m ing the results for each practice to give an overall index 
value, highlighting the level of likelihood for each health outcome for each 
practice, according to their registered resident population.
7.3.3 R esults
For each practice the likelihood of risk to particular diseases was calculated, 
accounting for the demographic profile of the patient register. The results 
indicated the propensity for patients registered at particular practices to be
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adm itted to hospital for certain disease and thus indicating risk likelihood in 
the population. The analysis highlighted certain diseases which showed a 
w ider distribution of index values, as calculated by their standard deviation.
For developing communication and promotional campaigns large standard 
deviations of index values are preferable because they are indicative of 
differences existing across different demographic Types. Both efficiency and 
effectiveness of prom otional and social marketing campaigns can be 
maximised by focusing on those practices with high index values for 
diagnoses and where the standard deviation for the diagnoses across all 
practices is large.
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Rank Diagnosis Standard Deviation
1 Schizophrenia 57.00
2 Drug & Alcohol Abuse 34.85
3 Teenage Pregnancies 33.85
4 Asthma 33.31
5 Mental Health 32.01
6 COPD 23.67
7 Influenza 21.71
8 Affective Disorders 21.50
9 Other Mental Health 20.40
10 Lung Cancer 16.83
11 Diabetes (all) 16.50
12 Cervical Cancer 16.29
13 Heart Disease 10.31
14 Emergency 8.82
15 Bowel Cancer 8.63
16 Breast Cancer 8.42
17 Stroke 8.09
19 Cancer 6.18
20 Injuries & Poisons 6.06
Table 25: Standard deviations of practice index values for different diagnoses
Table 25 lists the standard deviations of the composite risk index values for 
practices in Camden. The diagnoses highlighted in red are practices with the 
top 10 largest standard deviations. The widest distribution across the 
practices pertains to schizophrenia related illnesses. This indicates patient 
tendency to be admitted to hospital for schizophrenia is not evenly 
distributed across Camden practices. The width of the distribution is more 
than nine times larger than that of injuries and poisons. Drugs and alcohol 
abuse, teenage pregnancies, asthma and mental health all have standard 
deviations greater than 30 and thus appear suitable for w ider social 
marketing campaigns. Each of these conditions is related to w ider "social 
problems' and in the medical literature are commonly linked to low income, 
poor housing conditions, educational attainment and material deprivation.
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Figure 50: Schizophrenia risk for patients registered w ith general practices in Cam den
Figure 50 highlights the distribution of schizophrenia risk for patients 
registered at general practices in Camden. The graph highlights the deviation 
of risk from the national average of 100. All practices with composite index 
scores for schizophrenia above the national average of 100, indicate patients 
who have an elevated risk of being admitted to hospital for schizophrenia.
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Figure 51: M ap of Schizophrenia risk patients registered at general practices in  Camder
The distributions of the risks index scores were then m apped to identify their 
spatial distribution. The output of this can be seen in Figure 51. The map 
provides a spatial representation of the results outlined in Figure 50. A 
graduated symbol m ap with a colour gradient has been used to highlight the 
risk scores. For practices with scores considerably above the national average, 
a large dark red shade has been used. The same categorisation scale as that 
used in section 7.2.1 was applied. Practices with the w ards of Frognal and 
Fitzjohn and Ham pstead Town are the only ones to have likelihood in line 
with the national average; all others are above average. Is this because of the 
high rates of drug abuse which is frequently associated to drug taking or is it 
linked to the developed mental health services that exist in Camden? This 
certainly points to a requirement for further work.
Individual practice profiles can be created using the proportion of patients 
registered at each practice. A practice in the south of Camden has been used
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as an example. The practice chosen, F83044, has a mixture of registered 
patients from a num ber of different neighbourhoods which are identified in 
Table 26. This table compares the patient mix of this general practice list to 
the overall population mix in Camden.
For this general practice 55% of patients live in neighbourhood Type 36 
(deprived - Metro Multiculture). The neighbourhood Type is over­
represented, with more than 2.5 times as m any patients than the Cam den 
average of Type 36. The population mix of Camden neighbourhood Type 01 
(affluent, Global Connections) is considerably under represented in Practice 
F83044.
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Type Percentage 
of Patients 
in Practice: 
F83044
Percentage
Camden
Population
Index
neighbourho
od type for
Practice
F83004
versus
Camden
Percentage 
of Patients 
in Practice: 
F83055
Index
neighbourho
od Type for
Practice
F83055
versus
Camden
01 0.02 0.22 8 0.27 121
02 0.00 0.05 0 0.08 175
03 0.00 0.00 0 0.00 0
08 0.01 0.01 87 0.00 57
26 0.01 0.00 682 0.00 0
27 0.00 0.01 0 0.01 111
28 0.18 0.25 69 0.14 54
29 0.07 0.12 53 0.32 256
30 0.00 0.02 0 0.14 680
33 0.05 0.02 267 0.01 41
34 0.02 0.02 149 0.00 0
35 0.03 0.01 443 0.00 0
36 0.55 0.25 218 0.02 8
38 0.02 0.01 264 0.00 6
39 0.03 0.01 500 0.00 73
40 0.00 0.00 0 0.00 0
48 0.00 0.00 0 0.00 0
49 0.00 0.00 0 0.00 0
50 0.00 0.00 0 0.00 0
51 0.00 0.00 0 0.00 0
52 0.00 0.00 0 0.00 0
Tab e 26: Geodem ographic profile for Camden and Practice F83044
The demographics of the patients registered with this practice should in 
essence determine the case-mix of diagnoses. Using the index scores, practice 
profiles were developed. A radar diagram for each general practice was used 
to represent composite index scores for each of the diseases investigated and 
listed in Table 25. The radar diagram structures the conceptual space of 
health inequalities along vectors representing variables which correspond to 
indicator scores of different predicted health outcomes. They are a useful 
visual tool that facilitates relative comparisons of health outcomes. For each 
GP practice the radar diagram displays the current predicted level of patient 
need for a range of conditions. Such an example is illustrated in Figure 52 for 
the Bloomsbury Surgery, in the locality of H unter Street in south Camden 
(Practice code: F83044). The conceptual space representing expected 
inequalities in health for the practice is denoted by plotting the expected
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health risks for 20 different diseases and conditions. The national average for 
each condition is set to 100, and is identified on the diagram by the orange 
circle. Risk scores located inside the orange circle are below the national 
average, and intervention planning and social marketing efforts should be 
concentrated on the outcome variables that are plotted outside the orange 
circle. Figure 52 indicates that because of the patient mix, the practice is 
expected to have above average episodes of drugs and alcohol abuse, 
schizophrenia, teenage pregnancies, mental health issues, coronary 
obstructive pulmonary disease (COPD), influenza, cervical cancer, asthma 
and affective disorders (mental illness conditions that affect moods such as 
bi-polar).
Nation average -  
index score of 100
Practice F83044
LungCancer
Other Cancer Diabetes
Bowel Cancer Heart Disease
Cervical Caitcer Drug & Alcohol Abuse
Breast Cancer njuries & Poisons
Cancer Schizophrenia
Influe nze Teenage Pregnancies
Asthma Strcke
Affective Disorders  ^ Mental Health 
Other Mental Health
COPD
Figure 52: Practice profile for practice code F83044
The standard deviation was calculated for the distribution of risk scores for 
each of the outcome variables for this general practice: the result was 46.9. 
This value indicates a relatively wide distribution of risk scores and 
consideration should be made for those health outcomes and conditions at 
the extremities of the distribution with values above the national average 
which are "outliers". They have higher than expected scores and deviate
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excessively from national expectations. Thus, for this practice, social 
marketing campaigns and interventions are appropriate, particularly for the 
following conditions; asthma, influenza, breast cancer, mental health, teenage 
pregnancy together with drugs and alcohol. The social determ inants of these 
conditions and illnesses can be caused by health- impacting behaviours and 
are therefore suitable candidates for social marketing.
To demonstrate the influence of patient-mix on the types of priorities that 
practices face, a general practice with a contrasting geodemographic profile to 
the previous example was chosen. The comparative practice, F83055, is 
located in the centre of the borough. This practice has a num ber of 
neighbourhood Types that are over-represented in relation to Cam den's 
profile; Types 29 and 30 (ethnically diverse, young transient populations and 
students) and Types 01 and 02 (affluent, educated professionals), see Table 26.
HeartDise
Figure 53: Practice profile for practice code F83055
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Close inspection of Figure 53 for this general practice, indicates that all but 
one of the health outcome risk variables have scores well below the national
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average (once again m arked by the orange circle). The only condition with 
higher risk than expected is schizophrenia. Once again, the standard 
deviation was calculated for the distribution of risk scores for this practice, 
and the result was 18.9, representing a very narrow  distribution of scores. For 
this practice, the patient-mix corresponds to an overall healthier patient list as 
compared to the other practice. This practice is much less likely to have 
patients adm itted to hospital for the range of conditions and illnesses 
analysed. Practice based social marketing initiatives for this practice m ay not, 
therefore, be a priority or an efficient use of resources as it is unlikely to 
return maximum results for the am ount of effort.
7.3.4 D iscu ssion
Since the Labour governm ent came to pow er in 1997 there has been a raft of 
governm ent reforms targeted at the NHS. One of these was the introduction 
of practice-based commissioning, the aim of which was to redesign services 
in the light of the health needs of local patients. Practice-based 
commissioning should be an example of partnership working, engaging 
PCTs, general practices and local governm ent to commission local services 
according to need.
The D epartm ent of Health defines the term commissioning as the, 'm eans by 
which we secure best value for patients and tax payers ensuring best possible 
health outcomes, best possible healthcare, w ithin the resources m ade 
available by the tax payer', (Department of Health (2004c), 2006 page 11). In 
line w ith these commissioning goals the Departm ent of Health also released a 
white paper in 2006 corresponding to the importance of comm unity based 
services; 'O ur health, our care, our say' (Department of Health (2004a), 2006,
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chapter 2), stressing the requirement to commission for health and well-being 
to ensure health im provem ent is at the heart of the commissioning process.
There is significant importance surrounding the identification of local health 
care burdens for different communities, in line with commissioning of 
services. For services to be commissioned effectively and interventions 
planned appropriately, the patient mix of general practices m ust be 
understood. In the case of Camden, the polarised nature of different 
communities does not occur at across large geographical extents. The 
contrasts in the location of population sub-groups manifests in a 
geographically localised manner, where a m atter of 10s of m etres can result in 
a stark change of population and by corollary a dramatic shift in health 
outcomes. The differences in population sub-groups indicated by the 
geodem ographic classification were highlighted at the beginning of this 
chapter and are returned to in Chapter 8. At the beginning of this chapter the 
m ap of neighbourhood Types in Camden illustrated the spatial proximity 
(indeed neighbouring) of different neighbourhood Types (conducting a 
nearest neighbour clustering analysis would evaluate this quantitatively). The 
health care burden  for practices differs according to where they are located in 
the borough, how  they define their catchment areas and location of the 
population characteristics of surrounding local residential neighbourhoods.
This means that general practices have diverse populations registered on 
their list and through understanding the location of different population sub­
groups and the geodemographic profiles, of patient registers, PCTs are better 
places to commission services and conduct effective campaigns. The 
examples illustrated in this case study highlighted the diverse population 
profiles of just two practices in Camden. The combination of geodem ographic 
analysis w ith hospital episode data to create local profiles of risk, 
representing patient-mix, for different conditions and illnesses provided a
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useful m ethod for exploring the conceptual space of health inequalities and 
status at the level of the general practice. Furthermore, if a clustering 
algorithm was applied to the general practices they could be grouped 
together according to their predicted health outcome scores and their 
geographical proximity. This would enable shared services and campaigns to 
be effectively planned and managed across similar practices.
Further exploratory work would be useful to determine the usefulness of 
these techniques as an alternative framework for creating estimates of actual 
disease prevalence in population sub-groups. Comparisons w ith data derived 
from the Quality Outcomes Framework (QOF) could be used to compare 
estimations by geodemographic Type and prevalence rates for practices, but 
w ould be restricted to the num ber of conditions recorded in the database and 
the quality the dataset.
The results throughout this section highlighted that m agnitude of variation in 
all diabetes and more specifically diabetes Type II across different 
neighbourhood Types and the importance of these differences for informing 
social m arketing campaigns and interventions. This research is 
complemented by research conducted by Cox et al. (2007) w ho noted that 
Type 2 diabetes linked to deprivation, and was more common in deprived 
neighbourhoods bu t less common in deprived neighbourhoods surrounded 
by less deprived areas. The research was conducted at the scale of the output 
area. Further analysis using the neighbourhood risk techniques to identify 
socially segm ented neighbourhoods together w ith a LISA analysis of the how 
similar diabetes risk is compared to its neighbourhood w ould complement 
the research in both papers. The micro-scale patterns of diabetes for 
functional neighbourhoods and the impact of the surrounding social space 
could then be evaluated.
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7.4 Exploring neighbourhood as a predictor of response to 
breast screening services
The case studies discussed in this chapter and the previous chapter have 
presented the geodemographic framework as a viable alternative to explore, 
describe and understand differences in health outcomes at the scale of the 
local neighbourhood. The previous chapter combined national survey data 
w ith a national geodemographic classification to view compositional and 
contextual differences in lifestyle related health-harming behaviours. The first 
two case studies in this chapter substantiated the fram ework by ascribing 
geodemographic characteristics to national datasets of hospital admissions to 
explore diabetes risk. This enabled the scalability and validity of the 
indicators to be evaluated and quantified. The final section of this chapter 
moves away from predicting disease or illness risk to understand the 
fram ework in the context of operational health data and service uptake from 
the perspective of cancer screening. It is conducted by adopting the m ethods 
developed throughout Chapter 6 and the first part of this chapter and in 
essence consolidates the learning outcomes.
7.4.1 Introduction
The final case study in this chapter combines geodemographic techniques 
w ith the m easurem ent of service outcomes to enrich operational data. It 
investigates the feasibility of providing health professionals w ith a greater 
insight about service uptake through the provision of valid m easurem ents on 
which to base service planning, delivery and prom otional campaigns. The 
aim of the case study was to provide an alternative fram ework for m easuring
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service outputs, building upon the knowledge gained through the previously 
presented case studies which could then be used by health professionals to 
improve uptake of screening services in Camden. In this example 
geodemographic classifications provide proxy information for exploring the 
neighbourhood context.
As already set out in the previous case studies, geodemographics do not set 
out to explain the associations between health and place, bu t they do enable 
the incorporation of group level variables into analysis. They provide a 
m ultivariate classification based on small areas, equivalent to 
neighbourhoods. Analysis incorporates the effects of these variables defined 
at a higher group level, on outcomes that are defined at the lower individual 
level. This research has described an alternative m easurem ent system for 
outputs that incorporates both individual and group level variables and in 
this case study, applies it to transactional operational health data.
The purpose of this case study was to demonstrate the use of combining 
geodem ographic and geographic analysis to divide the population into 
different Types and Groups providing contextual information about the 
neighbourhood. The dissection of the data in this m anner should further the 
understanding of the socio-economic and behaviour characteristics of wom en 
who have not responded to calls for breast screening. The objective was to 
identify population sub-groups for targeting through social m arketing 
initiatives to im prove screening uptake.
7.4.2 Problem  d efin ition
Cancer screening programmes are required to ensure early disease detection. 
Detection is considered to be the most effective way to reduce morbidity and 
m ortality from breast cancer (Broeders and Veerbeck, 1994). Structured
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screening program m es have been proven to be more effective in reducing the 
rate of death from breast cancer than sporadic screening of selected groups of 
wom en (International Agency for Research on Cancer, 2002). Thus the 
implementation of organised, regular call and recall screening for all 
members of an age cohort is a more appropriate way to reduce the impact of 
breast cancer rather than targeted initiatives at just specific population 
groups, as it is more effective in enabling early detection of cancer cells.
Since 1987 free breast screening has been available in the UK to all wom en 
between the ages of 50 to 64. Since the implementation of the program m e the 
age cohort of eligible women has increased. Currently all wom en between the 
ages of 50 and 70 are invited to attend screening. To ensure the success of the 
NHS Breast Screening Programme (NHSBSP), the D epartm ent of Health and 
the NHSBSP set a national target, a performance m easure that all Primary 
Care Trusts (PCTs) should achieve. The target states that a coverage rate 
exceeding 70% m ust be achieved by each prim ary care trust to ensure the 
efficacy of programmes. The coverage rate is a quantitative m easure that 
defines the proportion of eligible wom en who have received screening at 
least once in the previous three years (the period of a screening round). It is 
different to the measure of uptake, which measures the proportion of invitees 
w ho attend screening.
If the proportion of eligible women attending screening exceeds this target 
value of 70%, then early presentation of breast cancer combined w ith effective 
treatm ent will be achieved, and consequently disease m orbidity and 
m ortality rates should reduce with time, and the program m e will be deemed 
effective. By the end of March 2004, 74.9% of the wom en aged 53 to 64 who 
were registered w ith general practices in England had been screened at least 
once in the previous 3 years. Due to the 3 year cyclic nature of the screening
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invitations, coverage rates are calculated for women aged 53 to 64 on the 31st 
March 2004.
A total of 247 of the 303 primary care organisations in the UK achieved a 
coverage of 70% or higher. Camden, the primary care trust (PCT) of focus in 
this research, is one of the 24 primary care organisations whose breast 
screening coverage was lower than 60%, a pattern repeated across many of 
the London PCTs (NHSBSP, 2005).
The coverage rate for Camden PCT at the end of March 2004 was 51%, as it 
was in 2003. Figure 54 shows the coverage rates for women aged between 53 
and 64 for the PCTs that comprise the North Central London Strategic Health 
Authority (NCLSHA). The data highlight that the Inner London boroughs of 
Camden and Islington experienced the lowest coverage rates over the 3 year 
period. The coverage rates for Camden are the lowest within the NCLSHA, 
with its neighbouring borough of Islington also having a coverage rate below 
60% at the end of March 2004.
Breast Screening Programme: Coverage of Women aged 53 to 64 by PCT
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Figure 54: Breast Screening Programme: coverage of wom en aged 53 to 64 for North
Central London PCTs
In 2004, 5,523 women in Camden were screened during the three year 
coverage period. To reach the national target of 70%, 7,572 should have 
undergone breast screening, 2049 more women than were actually screened.
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This low coverage rate led to a joint initiative between Central and East 
London Breast Screening Services (CELBSS), Camden PCT and General 
Practices to improve the screening rates. The Camden recall project was set 
up to recall all wom en who did not respond to calls for breast screening 
between January 2003 and September 2004.
Only a limited level of information is stored in the non-responder's dataset, 
merely the NHS number, date of birth (from which the age can be extracted), 
address and full unit postcode of each woman are recorded. No data are 
available about the socio-economic conditions or lifestyles of the women, and 
thus service planning and delivery according to need can be difficult to 
predict and achieve. Comprehensive, accurate and robust data enable service 
evaluation improvement, as well as planning. Data-driven information 
analysis facilitates knowledge gathering and provides an evidence base for 
strategic policy and planning.
To ensure that services are efficient and serving the population in need, it is 
necessary to understand that different neighbourhoods may require different 
health prom otion and screening strategies. It is necessary to tailor service 
planning, strategy and delivery to appropriately reflect the population 
diversity. Geodemographic classifications provide a segmentation tool, 
enabling more efficient, effective and exact initiatives to be developed. They 
will be used once again in this case study to provide a more comprehensive 
picture of the Camden residents and to identify population groups that are 
less likely to access screening service. Through the use of geodemographic 
analysis this case study demonstrates the plausibility of enriching locally 
available operational datasets to add contextual understanding of population 
differences betw een different neighbourhoods.
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The application of geodemographic analysis to screening data should lead to 
the description and understanding of pattern variations of poor uptake at a 
neighbourhood level and provide added-value information to those engaged 
in service delivery and better planning. More detailed comprehension of 
population diversity will assist PCTs in the creation of opportunities through 
provision of support and information to enable people to make informed 
health decisions and improve service compliance.
7.4.3 Data, m ethod and analysis
Three key datasets were used to describe the variation among neighbourhood 
groups of wom en who do not respond to invitations for breast screening. 
First, the list of non-respondents for the time frame of the study, a list of all 
eligible wom en who did not attend screening between January 2003 and 
September 2004 and had not responded to any of the calls to attend. The 
second dataset used was a list of resident registered patients for each Camden 
practice. Finally, the third dataset used was the geodemographic classification 
for each postcode w ithin the Trust's boundary. The investigation was 
conducted for wom en not attending breast screening services in Camden. 
Mosaic (Experian, Nottingham) was used to categorise wom en who had not 
presented for breast screening, following routine invitations requesting their 
attendance. Each wom an who had not attended the service was assigned a 
neighbourhood Type and Group, according to the postcode unit of their place 
of residence, the unit of analysis for this investigation.
A list of all non-respondents was extracted from the Exeter database (an 
NHS-wide database holding a variety of patient data) and was sent to general 
practitioners to update; women who were known to have m oved out of the 
Borough, wom en w ho had since died and wom en for w hom  screening was
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no longer appropriate (for example women whom have had a double 
mastectomy) were removed from the list.
The final updated  non-respondents list was used to recall these wom en for 
screening. The invitation procedure involved sending an open appointm ent 
letter to each woman. Each was requested to call a telephone adm inistrator 
w ho arranged an appointm ent at the most appropriate time for the woman. 
U nder this new initiative, Camden PCT had a designated adm inistrator to 
talk personally to the women when they called up to make their appointm ent 
(in the past there was an autom ated answer phone), and the invitation letters 
were personally signed by their general practitioner (as opposed to a random  
senior m anager within the PCT). It is upon this dataset that the analysis was 
conducted.
The analysis was carried out in two stages. Firstly, basic spatial analysis was 
conducted using administrative boundaries that are commonly used during 
service delivery and planning. The second stage involved exploratory data 
analysis using neighbourhood analysis (geodemographic) techniques to 
understand differences in the service uptake. The first stage of the non­
respondent analysis used the postcode as the geographic identifier to link 
wom en to adm inistrative boundaries. The postcode units for the residential 
addresses of the women were linked to a unit postcode dataset for all of 
Camden. The use of the postcode enabled the datasets to be spatially 
referenced, and the address of the non respondents to be m apped. A density 
m ap was created to highlight locations within the PCT boundaries that had a 
higher density of wom en who did not respond to calls for breast screening 
(Figure 55).
The second phase of the analysis created neighbourhood (geodemographic) 
profiles for the different Groups of people living w ithin the postcode units of
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Camden. Through the use of the postcode it was possible to link the Groups 
and Types to the women who have not responded to calls for breast 
screening. This enabled a more discriminatory analysis to be completed, 
allowing investigation by different socio-economic Types and lifestyle.
As explored in the previous case studies, neighbourhood (geodemographic) 
analysis uses the technique of calculating index values for different 
behaviours for each neighbourhood Group or Type as a means of measuring 
likely outcomes or expected behaviour. In the previous case studies their 
relevance to predicting health outcomes was identified. The same m ethod as 
all the previous case studies was used to create index scores of 
neighbourhood uptake to screening services. The process was outlined in 
Chapter 5, section 5.2.
Unlike the previous case studies indictors were created for the hierarchical 
neighbourhood Group and not the neighbourhood Type, because the cohort 
under investigation was quite small and w hen cross- tabulated with 
neighbourhood Types would have resulted in some very small counts which 
w ould render the indicators invalid (they are very sensitive to small 
numbers). The postcode of each non-respondent was extracted and used as a 
unique identifier and the geodemographic classification ascribed accordingly. 
The num ber of non-responders for each geodemographic Group was totalled 
and the index value created. The resultant index value represented the 
likelihood of attendance at screening services.
This perm itted the comparison of service utilisation and equity of access for 
different groups of residents across Camden. These indices were then applied 
to general practice registration lists following the m ethod presented in section 
7.1.3. This enabled the calculation of index values representing the likelihood 
of screening uptake for general practices.
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7.4.3.1 Results part 1; density map of non-responders
Initially, a density map was created, showing the areas where wom en were 
likely to attend screening. This type of map has been used as it m aintains 
anonymity; individual point locations are not available on the output map. 
The 'ho t spots' were based upon a point pattern that represents the density of 
non-respondents as they vary across Camden. Figure 55 highlights areas 
where the concentration of women not responding to calls for breast 
screening was greater, relative to the distribution of non-respondents across 
the whole of Camden. If the hotspot is dark red it signifies the greater the 
num ber of wom en in that area who do not present for breast screening. In 
reality this m ap is an artefact of population density, as it does not indicate 
true hotspots as it has not been standardised.
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Figure 55: Density map showing residential hotspots of non-responders to breast
screening
To illustrate the differences between areas where residents do not respond to 
screening, invitation acceptance rates were calculated for small areas. The 
heterogeneity of the spatial patterning of the residential locations of women 
not responding to calls for breast screening is further illustrated by Figure 56, 
which shows the breast screening non-respondent rate per 1000 women for 
output areas across Camden.
The m easurem ent rate per 1000 women was calculated because government 
crime and health statistics are commonly reported in this fashion. Once again 
it is not useful because output areas are relatively heterogeneous and do not 
provide sufficient detail about service uptake to enable specific targeted 
interventions to be developed.
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o
Rate per 1000 for breast screening non responders 
Classified using quintiles
Camden Ward Boundaries
■  30 to 54 (63)
■  22 to 30 (102) 
|  18 to 22 (103)
■  13 to 18 (146) 
|  0 to 13 (320)
MfciMtoi
Figure 56: Rates per 1000 women aged 50 to 65 who have not responded to calls for breast
screening
7.4.3.2 R esu lts  -  p a r t  2; neighbourhood profiles:
The results of the non-respondent index values for Camden were analysed. 
Table 27 lists the results for each neighbourhood Group together with the 
"non-response rate'. This measure represents the proportion of patients per 
neighbourhood Type that had not attended breast screening in the given 
reporting period. The non-response rate is the ratio of non-respondents 
compared to the number of female registered patients (eligible patients) in the 
age cohort. It is a useful measure of success, as it shows how the service is 
performing across different neighbourhood Groups and it indicates how 
equitable the service is.
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Group Number of Camden 
registered patients 
aged 50 to 65 
(Female)
Number of Non- 
Respondents in 
Camden
Non-response 
rate
Non-response
Index
B 15 2 13% 55
D 100 23 23% 95
E 3987 961 24% 99
F 3075 784 25% 105
I 60 17 28% 117
J 45 10 22% 91
Table 27: Index values for Camden non-responders to breast screening invitations
Higher non-response rates indicate more women in a given neighbourhood 
Group are not attending screening. For example, a quarter of all women 
living in Group F, neighbourhoods representative of diverse, low income, 
public housing, do not attend screening services. Indeed they are 5 % more 
likely not to attend screening services than the Camden average. As a large 
proportion of Camden's cohort is in this neighbourhood Group, this suggests 
that women in this Group would benefit from social marketing campaigns 
and further observation to understand their barriers to screening. 
Furthermore, women in this neighbourhood Group are more likely to suffer 
from higher m orbidity (illness) because women in low-income population 
groups present w ith cancer at later stages where the illness is more advanced. 
Early detection through screening would result in lowering m orbidity for this 
population cohort.
To determine how equitable the service is once again we look at the non­
response rates. In this example all women in the age cohort should be 
attending screening regardless of their socio-economic characteristics and 
vulnerability. If the non-response rates for each neighbourhood Type show 
considerable variation, then the equitability of the service is low. For the 
service to be considered equitable the rates should be consistent across the 
neighbourhood Groups. Figure 57 shows that Camden breast screening
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service is equitable in the groups that it reaches. Although, this is not an 
absolute an alternative possibility for the appearance of equity is at that at 
this level of aggregation (population Group), the neighbourhood 
classification may not be a suitable discriminatory tool, because of the small 
num bers and overall low-response rate in Camden.
Care m ust be taken when interpreting the non-response rates. It was 
previously mentioned that the national target for screening coverage is 70%, 
and this figure is soon to rise to 80%. If the non-response rates in Table 27 
were reversed, implications could be made concerning the overall 
performance of the breast screening service. The rate for Group A (Symbols of 
Success) is calculated at 23%, suggesting that 23% of wom en living in this 
neighbourhood Group do not respond to invites for breast screening. The 
reverse of which implies that 77% of people living in this neighbourhood 
Group actually do attend screening. These statistics cannot be compared to 
the national target for a num ber of reasons. Firstly, this case study is 
exploring poor uptake of service use, not coverage rates. Accessibility issues 
relating to the database which stores the screening uptake information m eant 
that the data used to create the index dominator (ie the baseline) is only a 
proxy for the num ber of eligible women. The actual baseline data listing the 
total num ber of wom en who were invited for screening was not m ade 
available to this research.
The response rate is the index value representing the likelihood of a wom an 
in a particular neighbourhood Group to invitations for breast screening. 
Figure 57 shows the index values for different dem ographic Groups in 
Camden. It shows that compared to the Camden average (index value=100), 
the neighbourhood Groups of women that are m ost likely not to respond to a 
call for breast screening. Two Groups in particular show higher than average 
rates of non response: women living in postcodes represented by Group I
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(Twilight Subsistence) who are typically elderly people subsisting on meagre 
incomes and living in council accommodation (perhaps they have difficulty 
physically getting to the service); and women in Group F (Welfare 
Borderline), people living in this postcode are mostly reliant on the council 
for accommodation and benefits.
Neighourhood group index for non-responders to 
breast screening
B D E F I 
Neighbourhood group
Figure 57: N eighbourhood Group index for non-responders to breast screening invitations
Group A (Symbols of Success), shown in purple on the chart, has an index 
value of 96. Group E (Urban Intelligence), has a calculated index value of 99 
and finally the index value for Group F (Welfare Borderline) is 105. Each of 
these Groups has different socio-economic and lifestyle characteristics. Group 
A is representative of people with successful careers who live in sought-after 
locations. Women living in Group A are most likely to be affluent. The 
neighbourhood Group E is most likely to be comprised of well educated 
people of average affluence. Women in Groups I are 20% more likely not to 
respond to screening invites than the average neighbourhood response for 
Camden.
At this point it is important to note that the results appear to be skewed; more 
index scores are below 100 than above. This is the result of two factors. The
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first is that despite using neighbourhood Groups as opposed to Types, the 
indicator scores are still subject to the restrictions of small num bers in the 
denom inator (see Group B). The second is that the population pyram id for 
Camden is skewed towards a younger population below 45 years of age. One 
would expect those neighbourhood Groups (like B and E) to have few women 
in the relevant screening cohort, whilst overall in Camden there are fewer 
neighbourhood Groups characterising the older populations.
On inspection of Figure 58 the majority of scores are clustered around the 
average (100) w ith the exception of Group I and F. To determine the 
comparative extent of the inequalities between these groups, the standard 
deviation of the Group index values has been calculated. In this case the 
standard deviation between the different groups is 19.2; a low value 
indicating a narrow  distribution of index scores across the different 
neighbourhood Groups. Nevertheless, m apping of the scores highlights the 
spatial extent of neighbourhoods that are not likely to respond to invites to 
breast screening.
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Hampstead Town
Tides) Town
Risk likelihood of not uptaking 
breast sceening services
•  102 to 109 - above average
•  99 to 102 - average
•  95 to 99 - below average
0 to 95 - considerably below average
kilometres
Figure 58: M ap of neighbourhood Group index values for Cam den representing poor 
likelihood to uptake to breast screening services
Figure 58 illustrates the spatial distribution of the index values across the 
Borough, while the ward boundaries are used as the background layer. The 
data have been classified into quartiles. It is clear that above average rates of 
non-respondents were to be expected in both the centre and the south of the 
Borough and by varying degrees to the North West. Differences in breast 
screening uptake do occur over space, although this type of analysis does not 
confirm whether these spatial patterns are statistically significant. Once again 
the clustering of high values could be further enhanced by an analysis of 
spatial autocorrelation, to indicate where neighbourhoods with high 
likelihood of non-response are located near other neighbourhoods with high 
likelihood of non-response. For the purpose of social marketing it is the
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neighbourhoods classified with a non-response index scores above 100 that 
should be targeted, with emphasis placed on those living in Group I.
7A.3.3 Ethnicity
U nderstanding the socio-economic characteristics of the women not attending 
screening is im portant and has enabled the identification of neighbourhoods 
w ith a lower propensity to attend screening. It is also useful to stratify each 
geodemographic Group further to provide information about the different 
ethnic groups and communities represented, because this will determine the 
type of m ethod used to target them. To enable ethnicity analysis to be carried 
out, the list of non-respondents was linked to the patient registration 
database. The patient registration data is a list of all patients registered with 
Cam den PCT general practices. It is the same dataset that was used to 
identify the baseline cohort of eligible women in the previous sections. This 
dataset contains information relating to surname, forename, date of birth, 
gender, address and place of birth. It has been used to derive a proxy 
classification for ethnicity.
Com prehensive details and discussion about this proxy ethnicity 
classification is beyond the scope of this paper and is discussed in depth by 
Mateos (2007, 2006), but a brief overview is required. The place of birth field 
w ithin the patient registration dataset is a free text field. These data are often 
inconsistent and may be of poor quality: for example, data in the place of 
birth field ranged from "at home" to any of 31 different spellings of 
Bangladesh. The field, where completed, was standardised using a variety of 
rules to enable the country of birth to be ascertained. The next step involved 
first classifying the surname and then the forename according to their 
linguistic provenance. This information was then combined to create a model
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known as CEL, which is a proxy indicator for ethnicity according to a 
classification of culture, ethnicity and language (CEL), (Mateos et al., 2007).
Through matching the NHS num ber (which is unique for every patient) of the 
non-respondents to the patient register, ethnicity analysis was carried out 
using the CEL classification. A total of 2186 non-respondents to breast 
screening invitations could be linked to the patient registration database 
using unique NHS identifiers. Thus, 81 % of the non-respondents dataset 
could be assigned an ethnicity classification code.
Figure 59 (a) lists the five ethnic groups that contained the most wom en who 
did not respond to breast screening invitations. 67% of the non-respondents 
(who could be assigned a CEL code) were accounted for w ithin the top 5 most 
common ethnic groups representative of Camden's population; British, 
Muslim Bangladesh, Jewish, Irish and European Greek-Cypriot. Furthermore 
within the most frequently occurring ethnicities 74% of the non-responders 
were classified as "British".
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Figure 59: (a) Table of top 5 ethnic groups who did not respond to breast screening invites 
and pie charts of percentages of non-respondents per geodemographic Type for British (b)
and Bangladeshi (c)
The ethnic group labelled 'British' was the largest group of non -responders. 
This information was cross-referenced according to the neighbourhood 
(geodemographic) Group in which each wom an resided, Figure 59 (a). Within 
the group of British women no one particular neighbourhood Group had 
predom inantly greater proportions of non-responders; 34% of British women 
in Groups A, 36% in Group E and 28% in Group F did not attend screening as 
highlighted by Figure 59 (b). British women who do not respond to calls for 
breast screening are just as likely to live in affluent areas (Group A) as they
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are to live in non-affluent areas (but the affluent women may be attending 
private clinics). In contrast 73% of the Bangladeshi women who did not 
respond to invites live in neighbourhood Group F (Welfare Borderline) which 
represents neighbourhoods where English literacy rates are low, reliance on 
the state for benefits is high, car ownership is very low and income is below 
the UK average (according to the geodemographic characteristics of that 
Group). This analysis further supports the thesis of a requirem ent to 
understand population differences by moving away from traditional 
deprivation measures, which may not provide sufficient detailed information. 
The idea of deprivation measures and geodemographics is returned to in the 
following discussion chapter of this thesis. Cross tabulation of the data with 
the geodem ographic classification provided further validation of the need for 
differentiation by segmentation of differentiation of need by appropriate 
segmentation.
In order to understand further the spatial distribution of 'British' women who 
have not responded to breast screening invites, the density m aps shown in 
Figure 60 were created. The maps again show spatial differences between the 
locations of residence of the different neighbourhood Groups. The 'hotspots' 
for non-responders that are classed as neighbourhood Group A (Figure 60 a) 
(Symbols of success) are found to the northern central part of the Borough, 
w ithin and around Flampstead and Parliament Hill (on the borders of 
H am pstead Heath) and a little further to the south near the borders of 
Primrose Hill.
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Density M ap :
Neighbourhood Type: GROUP F 
C o u n tr y /E th n ic ity /L a n g u a g e  : BRITISH
kilometres
Figure 60: Location of non-responders w ith a Cultural/Ethnicity/Language classification of
'British'
Road
D ensity  M a p :
N eighbourhood Type: GROUP E 
Countryjtthnicrty L a n g u a g e : BRITISH
kilometres
The 'hotspots' of British non-respondents living in group E (Figure 60, b) are 
found in the east and west of the Borough. In the west the hotspot is found 
tangential to Kilburn Grange Park. In the east of the Borough there are 3 
hotspots. The first is within Maitland Park following Maiden road, the second 
and third are found on both sides of Kentish Town Road and Fortess Road.
Finally the 'hotspots' of British non-responders living in group F (Figure 60, 
c) are found in the southern central part of the Borough. Hotspots are found
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along M aiden Road and the rail track in Gospel Oak. The predom inant 
hotspot appears to be bounded by Pratt Street in the north, Euston Road in 
the south and Eversholt Street leading to the southern section of Camden 
High Street in the west and Pancras Road in the east.
The density m aps have not been standardised for population and therefore 
each hotpot is likely to be the result of the population density of the 
neighbourhood; they are the result of the absolute num bers of people living 
in certain areas. This was done deliberately because it enables the 
identification of geographical neighbourhoods where the largest proportions 
of wom en w ho did not respond to screening live. For social marketing 
campaigns this means targeting can be centred on the red hotspots in Figure 
60. This should maximise the efficiency of reaching the greatest num ber of 
people in the relevant cohort (segment), consequently this should improve 
the effectiveness of any campaigns for lowering the requirem ent resources 
and effort.
W hilst traditionally age and ethnicity are the traditional discriminators in this 
type of analysis, using a geodemographic classification crossed w ith a 
cultural, ethnic and language indicator the results provide a richer and 
insightful picture of non-responders. This combined w ith a cartographic 
representation of the geographic distribution of these different population 
sub-groups of wom en provides a useful way of gathering evidence to support 
specific targeted campaigns in different spatial locations.
7 A 3  A Practice profiles
Using the technique developed first in the diabetes case study and then 
evaluated in the practice profiling case study, it was possible to identify
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general practices that have greater than expected likelihood of non-response 
to screening invitations. This technique will enable the spatial delineation of 
expected uptake after taking into account the variability of screening uptake 
across different population sub-groups.
In this step, expected uptake rates are calculated using the same sample of 
non-respondents. To calculate actual observed patterns of non-response to 
breast screening by cross referencing the neighbourhood Group for the 46 
practices in Camden would yield very small num bers and render the results 
invalid. To remove the unreliability introduced by the small num bers that 
arise from dissecting the dataset to form a num ber of cross-tabulated 
variables, in this case neighbourhood Group and general practice, the 
expected uptake for general practices is calculated.
For each practice, the percentage of registered patients per Mosaic Group was 
calculated. These percentages were then multiplied by the previously 
calculated index value for each neighbourhood Group. The final step 
involved sum m ing the results for each practice to yield an overall index 
value, highlighting the likelihood of women in a given practice attending 
breast screening.
Figure 61 shows the differences in predicted response rates for general 
practices across Camden. The map was classified using quintiles. Practices 
coloured in dark red/brown with the largest circles are representative of 
practices where the expected rate of non-response was greater than the 
Cam den average. Therefore given the dem ography of the patient mix these 
practices are more likely in future years to have below average screening 
response rates. Those general practices in the south of the Borough tend 
tow ard having above average response rates. This means that by accounting 
for the differences in neighbourhood characteristics of the patients registered
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with general practices, it is possible to predict the likely response to breast 
screening calls for the registered eligible patients.
Six of the eight practices in the southern wards are expected to have non­
response rates marginally higher than the other practices in Camden, but two 
practices stand out because they have unusually high expected scores of non­
response compared to the other GP practices in Camden. These two 
practices are labelled in the diagram below. Practice F83672 w ith an index 
score of 125 is expected to have over 25% more patients not responding to 
calls for breast screening, considerably above the average for Camden which 
was set at 100. Also practice F83043 is predicted to have 5% more patients 
than the Cam den average who do not attend screening.
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Figure 61: Predicted rates of non-response to calls for breast screening by general practices
in Camden
In the context of social marketing, this map has the potential to be a useful 
tool. Accounting for the differences in population characteristics of GP 
patient registers, in the south of the Borough all but one of the practices has 
higher expected scores of non-response in Camden. The exception is the 
practice linked to the university (UCL) where the patient cohort is younger 
than that of the screening cohort and has a very low risk of non-response. 
This cluster of practices, with higher than expected risk, might be the focus of 
group centred social marketing initiatives.
7.4.4 Discussion
This case study has set out to use neighbourhood (geodemographic) 
techniques to provide an enriched picture about the women who do not
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respond to breast screening invites in Camden. Through the application of 
geodemographic data to routinely collected data, it was possible to 
understand more comprehensively the neighbourhood and lifestyle 
characteristics of women not attending screening, in order to assist practical 
applications of social marketing initiatives. By ascribing geodemographic 
classifications to transactional health data one can predict service use and 
need according to different population sub-groups. This case study 
summarises how the techniques developed in this thesis can be used to 
motivate better direct use of existing NHS services through the segmentation 
of patient characteristics.
A cautionary note m ust be made. This analysis has m ade the assum ption that 
wom en not attending the NHS screening have not attended any form of 
breast screening. In reality this is not a reflection of the true picture. Private 
clinics offer screening services to women who can afford to pay or who have 
private insurance as part of their benefits package at their place of work, but 
these data are not available to NHS practitioners. If this is the case, then in 
Cam den it w ould be a fair assumption to say that women living in the 
neighbourhood Group A are more likely to attend private screening. 
Consequently the index values for Group A are likely to be considerably 
lower.
Recent studies have shown that affluent women are m ore likely to develop 
breast cancer, because they are more likely to exhibit the risk factors that are 
associated with breast screening (Banks et al., 2002). But wom en from lower 
socio-economic population sub-groups tend to have higher m ortality and 
m orbidity rates linked to the disease because they are more likely to present 
to the doctor w ith more developed stages of breast cancer (because they are 
not attending routine screening). In order to im prove the equity of the
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service, women from neighbourhood Groups F should be encouraged to 
present for screening.
The creation of an aggregated index value for Camden general practices has 
two uses. Firstly, it enables general practices to be compared, whist having 
accounted for the socio-economic differences of each registered practice 
population. Secondly, it enables the prioritisation of campaigns and health 
prom otions to practices with the highest index values. In this case the 
practices in the south of the Borough are likely to have high non-response 
rates for wom en not attending screening. It would be w orth considering 
closer working with these practices to encourage the attendance of wom en at 
screening (for example: encouraging opportunistic discussion with female 
patients w hen they present at the surgery).
If we return to the first map presented in the breast screening case study 
(Figure 55) which was a simple density m ap of all non-responders for the age- 
cohort, it provided very little useful information from which social m arketing 
campaigns could be derived. Combing the dataset with the geodemographic 
classification and combined with a derived classification of ethnic origin 
(section 7.4.3), did provide a more useful cartographic representation of the 
population distributions with the greatest need to practically inform health 
professionals about segmenting their cohorts. Furthermore, despite the little 
differentiation that was observed in risk index across neighbourhood Groups 
(section 7.4.3.2), the geodemographic analysis enabled the identification of 
residential neighbourhoods where women are less likely to attend screening 
and w ho are more likely to present with more advanced stages of cancer and 
therefore suffer greater morbidity. This analysis provides a useful 
benchm ark for enabling health professionals to reduce morbidity by 
specifically targeting these neighbourhoods. Using simply age-specific cohort 
data w ould not reveal this. In the instance where geodemographics, may not
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be the most effective discriminator (as the analysis for neighbourhood 
Groups highlighted), they still have a place as a tool for equalising response 
rates across the risk groups.
The overall objective of this chapter was to substantiate the use of a 
geodemographic framework and its application to operational health data. 
The case study examples have gone some way to evaluate the ability of 
geodemographic classifications in exploring where geodemographics can 
contribute to targeting populations in social marketing and exploring 
response rates to health services and by corollary contribute to strategies 
aimed at equalising these response rates across different types of 
communities.
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8 Summary and discussion of analysis chapters
In the previous chapters, the geodemographic framework for measuring 
health outcomes was first developed in Chapter 6 using application areas 
linked to health harming behavioural choices: smoking, drinking and obesity. 
This chapter illustrated how useful geodemographics can be for exploring 
local differences in lifestyle behaviours, by enhancing their usefulness 
through the addition of national health surveys. It highlighted that smoking 
behaviour was highly differentiated across different social Types, but that 
obesity is less differentiated and appears to have a more even distribution 
across society. The analysis demonstrated that obesity was not endemic in 
only one particular social group and traversed the social spectrum. This 
fram ework was then substantiated in Chapter 7 using case studies related to 
diabetes and breast screening whereby operational health data were used to 
add-value and local level detail. Within the diabetes case study efforts were 
m ade to assess the scalability and validity of the measures within the context 
of two types of scales: formal (which corresponds to the organisational units 
of the NHS) and functional (that correspond to the local neighbourhoods).
The results implied measures could be successfully scaled to facilitate 
prediction of diabetes risk across population sub-groups. These sizable 
chapters ended w ith a final case study that drew together all of the 
conceptualisations and applications with a view to exploring the extension 
for understanding real world issues linked to screening uptake. In this section 
response to breast screening invitations were assessed to inform public health 
practioners of possible population sub-groups that are not attending.
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During the various inductive analysis, a num ber of recurring themes and 
points of discussion were identified and reiterated. It is these themes that are 
considered in this chapter, drawing together the analysis into a detailed 
discussion. Firstly, it was demonstrated in Chapters 6 and 7 that a 
geodemographics classification enhanced with health data was able to 
discriminate various patterns of health-harming lifestyle behaviours and 
diseases of comfort. Geodemographic Types for local neighbourhoods 
successfully differentiated patterns of smoking, obesity, diabetes and teenage 
pregnancies to name just a few. This raises the question of the validity of 
geodemographics as generalised representations of social reality. Do 
geodem ographic classifications provide adequate representations of real life 
neighbourhoods? Secondly, standard deviations were used throughout 
Chapters 6 and 7 to explore the distributions of the indicators across the 
neighbourhood Types, whereby large standard deviations indicated a w ider 
distribution and a greater potential for the variables and their associated 
measures to be useful in a social marketing campaign targeted at the 
neighbourhood. This is because a large distribution implies that there is 
greater differentiation across neighbourhood, and thus geodemographics are 
an effective discriminator. This led to the speculation about the ability of the 
classifications to be effective discriminators. For different neighbourhoods, 
can geodem ographics effectively discriminate differential patterns of disease 
or lifestyle risk? The third recurrent theme that was evident in the analysis 
was the notion that geodemographic classifications are a practical and useful 
alternative to standard deprivation measures. Geodemographics have the 
potential to provide a more detailed description of the hom ogeneity and 
heterogeneity of local areas, so are geodemographics a viable alternative to 
deprivation measures? The fourth and final theme continuing across all of the 
case studies is the idea that the classifications could potentially provide a 
practical mechanism for exploring social space and health status based upon 
the social similarity and health outcome similarity of neighbourhoods. This
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theme arose from the exploration of composite surfaces for measuring health 
behaviours in Chapter 6, whereby it was evident that variables could be 
combined to consider health behaviours as a whole. Geodemographic 
classifications that are ascribed with health data provide an enriched picture 
of the local neighbourhood and by corollary the social space of the residents. 
Is it possible to take some of the notions of social capital that combine various 
capital elements of economic, knowledge and social (Bourdieu, 1997) to create 
social facts relating to neighbourhood spaces (derived from geodemographic 
classifications) together with a combined indicator of health status to explore 
these in a multi-dimensional space, comprised of social, geographic and 
health?
In the first section of this chapter, the first question to be explored is "Do 
geodem ographic classifications provide adequate representations of real life 
neighbourhoods?" This is discussed with respect to the distribution of social 
class and neighbourhood Types as classified by respondents of the Health 
Survey for England (HSE). A standard dissimilarity index is used to consider 
the hom ogeneity within each individual neighbourhood Type to determine if 
they are useful and provide an adequate descriptor of the population 
representation of neighbourhood scale.
The second section considers the question "can geodemographics effectively 
discriminate differential patterns of disease or lifestyle risk?" It takes an idea 
presented by Webber (2004) to create total weighted deviation (TWD) scores 
of the health measures created throughout Chapters 6 and 7. The TWD scores 
are used to identify which health outcomes are most appropriately 
discriminated by geodemographic Types, and as a consequence are most 
likely to be receptive to social marketing campaigns.
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The penultim ate section of the chapter investigates the question "Do 
geodemographics present a viable alternative to deprivation measures 
because of their improved ability to provide effectively discriminators across 
a relevant spectrum of the population?" In this discussion the health 
deprivation domain of the Index of Multiple Deprivation (2004) is applied to 
a geodemographic classification in order to explore how useful they are at 
distinguishing health deprivation (a commonly used population 
discriminator), to determine its suitability for informing social marketing.
The fourth and final section of the chapter investigates whether 
"Geodemographics can aid the visualisation of multi-dimensional space?"
The section reviews the debate surrounding social and geographical scale 
w ith respect to organisation hierarchies that relate to formal aspatial 
adm inistrative units (organisational) scale and functional (local spatial 
neighbourhood) scales approximating the sociological construct of the 
neighbourhood. The themes are synthesised together in this final section to 
create a visualisation of social and geographical space of Camden 
neighbourhoods.
8.1 Geodemographics: representations of reality?
Returning to the models of social determinants of health docum ented in 
section 2.3.2, it is possible to consider each one of us as a unique combination 
of hereditary characteristics and susceptibilities together w ith influences from 
our surrounding living environments (past and present), cultural 
perspectives and practices, and societal pressures and normalities. Despite 
these individual differences, these factors interweave together in various 
ways to contribute to both our health as individuals and the overall 
population health outcomes (Smith 2006 and Graham, 2001). Invariably, as
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suggested by the results of the case studies in Chapters 6 and 7 some 
characteristics and health outcomes are shared across population sub-groups.
Thus whilst we experience ourselves as individuals, it is im portant to 
understand that people are often grouped or structured into social categories 
(Smith 2006). This implies social similarity can be determ ined as a result of 
the processes of social clustering. In the past, sociological thinking grouped 
sub-groups of the population together according to economics and culture by 
exploring the differentials in income and status either following the thinking 
of Marx or Weber. The renaissance of geodemographic classifications in the 
last decade as acknowledged by Longley (2005) represented a shift in 
sociological thinking moving away from these fundam ental notions of 
classification (Burrows and Gane, 2006). Previously, people were grouped 
together by income and status to create a measure of social space; comprised 
of social, economic and cultural capital. It could be considered that 
geodemographics sort people and places by joining social spaces w ith 
geographical spaces in order to develop predictors of consumption, values 
and tastes. In a return  to a variation of social area analysis, geodemographics 
provides this view of socially similar neighbourhoods (Harris et al., 2005).
Geodemographics present a straightforward method of conceptualising the 
interactions of socially similar people by arranging social divisions of 
populations in accordance with their spatial arrangements. For example, 
elderly people who have difficulty walking may try to relocate and retire to 
bungalows in seaside locations with good amenities and access to medical 
services. Thus, people in the same predicament m ove to the area and socially 
cluster in neighbourhoods with comparable characteristics. It can be argued 
that lifestyle together with uniqueness and type of place provides an 
im portant determ inant in choice of residence.
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These representations of social similarity consider space as the m edium  in 
which fixed social processes occur (Smith, 2006 on Simmel, 1855) and are 
reflected in the neighbourhood Types that comprise the classification. The 
geodemographic classification used in this thesis identifies 61 different social 
divisions, reflecting the 'average characteristics' of the population associated 
w ith their spatial arrangement. One underlying assum ption of these methods 
of social stratification which is critical for their application in the public sector 
is w hether or not they can be demonstrated to provide acceptable 
representations of reality.
To test their validity as representations of reality it is necessary to return to 
the Health Survey for England (HSE), which was used in Chapter 6 to 
develop a range of indicators related to lifestyle behaviours. The Health 
Survey for England not only surveys the population of England about their 
health outcomes but asks questions related to conventional m ethods of social 
stratifications based on social class and income. Each respondent is asked to 
give details about their occupation and these occupations are then grouped 
together accordingly to return a classification of socio-economic occupation. 
One w ould expect that if the geodemographic neighbourhood Types are 
indeed reflective of the average representations of the social similarity w ithin 
survey respondents then the occupational classification for each 
neighbourhood type should be consistent, homogenous and certainly should 
not contain a w ide range of diverse occupations.
Figure 62 outlines the distribution of HSE responders (as used in Chapter 6) 
and their corresponding socio-economic classification cross-tabulated by 
neighbourhood Type. Counts for respondents for six different occupational 
classes are sum m arised for each neighbourhood: unskilled manual, semi­
skilled manual, skilled manual, skilled non-manual, managerial technical and 
professional occupations each classified with a different colour. The
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neighbourhoods intuitively linked to those associated with traditional notions 
of deprived, low income, public housing, multi-cultural neighbourhoods 
have greater numbers of people working in unskilled and semi-skilled 
manual occupations (labelled A). Socially categorised neighbourhoods closely 
linked to affluent high achievers also appear to have a predominance of 
professional and managerial technical occupations.
Count of people by occupational class by Neighbourhood Type
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Figure 62: Counts of health survey for England responders and their corresponding socio­
economic classification cross tabulated by neighbourhood Type
It is possible to test the measure of heterogeneity and/or homogeneity of 
occupational classes within each neighbourhood Type, using standard 
dissimilarity indices. Dissimilarity indices are utilised in ecological studies to 
explore species diversity, whereby diversity indices are calculated to compare 
ecological communities. They have also been used by demographers to 
explore ethnic diversity and segregation (Reardon, 2006). To assess the 
diversity of occupations within neighbourhood Types, two elements m ust be 
considered; richness (the number of responders in a sample) and evenness 
(the num ber of responders for each occupation). If the distribution of 
different occupations within a neighbourhood Type is diverse then there will 
be an equal number of people within each occupational class for each of the
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61 neighbourhood Types. The priori expectation is that the neighbourhoods 
in each Type will be socially similar and have low values of dissimilarity.
D = Simpson's Index
Tit ^ Tlt  ^ t0tai number of all survey responders Equation 4
^  N (N  ~ \ )  nt= total number of all survey responders within an
occupational class
There are a m yriad of dissimilarity indices available bu t one that is both 
simple and effective is called Simpson's index of dissimilarity. Equation 4, 
outlines the formula used for calculating Simpson's Index, which can be 
transform ed into Simpson's index of dissimilarity by subtracting D from 1, (1- 
D). The index is then transformed onto a scale of 0 to 1, where 0 represents 
homogeneity and a value of 1 indicates total diversity and by corollary in this 
example, heterogeneity of occupational class within neighbourhoods.
The results of calculating Simpson's index of dissimilarity for occupational 
class w ithin an individual neighbourhood Type are presented in Figure 63. 
The only neighbourhood Type which can be considered homogenous from 
the perspective of occupational class is Type 14; a neighbourhood 
representing military quarters. This Type has an index value of 0.08 for 
dissimilarity. Indeed, 32 of the neighbourhood Types have scores greater than 
0.8 and all bu t one Type has a dissimilarity score of greater than 0.6
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Simpsons Indox of Similarity for Occupational Class and Neighbourhood Typos
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Figure 63: Sim pson's index of dissimilarity for occupational class and neighbourhood
Type
At first glance the results of Simpson's index of dissimilarity appear to 
contradict the notion that individual geodemographic Types are relatively 
homogenous and are representative of socially similar population sub­
groups. The only Type that is actually approaching homogeneity is Type 14, 
which corresponds to people living in military quarters. It seems logical that 
this type is homogenous as only military employees and their families can 
live in such places and cannot be expected to be too heterogeneous.
Therefore, it is relevant at this point to reiterate the concept that such 
classifications are merely indicators of the average characteristics of 
neighbourhoods. The notion that social conditions can be summarised in a 
single univariate measure is difficult, since it is difficult for a single measure 
to encompass family structure, employment, status, demography, ethnicity 
and income etc. The socio-economic classification of occupation is not 
w ithout its limitations and indeed the results could simply be an artefact of 
the method of data collection and classification of occupation itself. There are 
different connotations of occupation that will vary spatially according to 
place. A solicitor in the city of London is very different to a solicitor is a
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provincial town. The dissimilarity indices for neighbourhood Types and 
occupation do raise questions surrounding the methodological developments 
and robustness of commercial geodemographic classifications. In terms of 
sufficient specificity and accuracy, geodemographics in their current form, 
have been successfully used in commercial marketing applications, but may 
require further validation in the future for application in the public sector, 
particularly if they are used for resource management. It could be said that 
they are ecological abstractions of reality that are not truly representative of 
the complexity of the real world.
8.2 Geodemographics: effective discriminators?
W hilst the uncertainties of methodological robustness and accuracy of the 
classifications as reflections of realities are difficult to determine, we have 
seen during the development of health indicators, that despite these 
difficulties, geodemographics application have a place for facilitating small 
area urban analysis for social marketing initiatives. Geodemographics 
systematically and logically sort people and places (Burrows and Gane, 2006). 
The classifications enable social spaces to be connected to geographical spaces 
in order to develop predictors of consumption, values and tastes, and, as was 
seen, to assist in describing socio-spatial differences in health outcomes. In 
m any respects, this form of analysis and categorisation marks a return to the 
Shevky and Bell approach to social area analysis of the 1950s, bu t with 
notable differences. Geodemographics, in their nature are avowedly 
inductive, whereas Shevky and Bell postulated the existence of three or four 
latent dimensions underpinning the data which were included in 
classification. In practice, geodemographics have the potential to be 
deductive if the analyst were able to change and configure the weighting 
scheme to match the specific purposes of each application.
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The residential segregations evident from the spatially distributed 
geodemographic Types in Camden reflect the social differentiation of society 
in a geographical space. For an application to social marketing, the extent of 
population heterogeneity in Camden should be appraised. This will 
determine w hether or not there is sufficient diversity to w arrant contrasting 
health marketing campaigns. Once again Simpson's index and Simpson's 
index of dissimilarity (see previous section) were calculated for the 
population distribution of neighbourhood Types for Cam den's residents. The 
resultant index of dissimilarity for Camden was 0.803. As this num ber is close 
to 1, the results indicate that neighbourhood diversity in Camden is high and 
is comprised of very varied communities. The results for Simpson's index of 
dissimilarity of neighbourhood Types in Camden reflects the m ulti­
dimensional nature of its residential communities, and indicates that specific 
social marketing campaigns would be appropriate for different sub-sections 
of the population. The next question is to determine w hat types of 
diseases/conditions and lifestyles from the case study results would be most 
suitable for targeting w ith campaigns.
In the analysis conducted in Chapters 6 and 7, an array of expected health 
outcome variables was predicted for a range of illnesses and conditions. They 
highlighted, to varying degrees, the differentiation of outcomes across the 
spectrum  of neighbourhoods. Many of the exploratory analysis conducted 
were concerned with identifying the existence of patterns across these 
neighbourhoods. One of the four key principles of social marketing is place, 
the others being product, price and promotion. A thorough understanding of 
the place aspect of social marketing enables developm ent of the remaining 
principles w ithin a campaign of public health intervention. But whilst the 
developed indicators provide an enriched picture about both the place and 
the product (the type of illness, disease or condition) the vast array of
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variables present health professionals and social marketers with a dilemma as 
to how priorities might be identified and acted upon?
In marketing, Webber (2004) suggests this can be appraised by using an index 
based upon a total weighted deviation (TWD) measure. This calculation is 
used to examine the degree to which an indicator variable is an efficient 
discriminator. In this example TWD was used to determine which of the 
indicators developed in Chapter 7 perform better across the neighbourhood 
classification, identifying the conditions/illnesses which would benefit the 
m ost from social marketing campaigns in Camden targeted at 
neighbourhoods.
Total weighted deviations for different conditions and illnesses were 
calculated for the index values developed in Chapter 7 (bearing in m ind the 
limitation that the values have a lower limit close to 0, but no upper limit).
For each neighbourhood Type the index scores (Ds) for each condition were 
subtracted from the average score (100). This revealed the extent to which the 
particular neighbourhood deviates from the average neighbourhood. The 
values were squared then square rooted to remove negative values, returning 
the absolute deviation of the neighbourhood Type from the average 
neighbourhood. These results were then multiplied by the proportion of the 
population (p) living in each neighbourhood Type (n) in Camden. The 
resultant values for each neighbourhood Type are then summed to produce 
the total weighted deviation. Using diabetes type II as an example, for 
neighbourhood Type 01, which comprises 22% of Cam den's total resident 
population, the total deviation for neighbourhood Type 01 is calculated 
using the following method: [(sqrt((100-18)A2))* 0.22], equation 5.
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TWD = y T  J n O O - D . V V  D = Disease/condi,ion index score Equation 5
^ ’ s J p = percentage of population
n = neighbourhood Type
The total weighted deviation was calculated for ten of the different 
diseases/conditions used in Chapter 7. The results are outlined in the graph in 
Figure 64. The graph is organised in descending order, with the 
diseases/conditions with the highest TWD found on the left hand side of the 
graph. Given the population distribution of Camden's residents according to 
their neighbourhood Type, social marketing campaigns could be a suitably 
prioritised for interventions according to their TWD score. The 
diseases/conditions ranked with the 5 largest TWD scores in Camden are: 
alcohol and drug abuse, mental health issues, teenage pregnancies, diabetes 
type II and asthma.
T otal w e ig h ted  dev ia tio n s fo r  h osp ita lisa tion  risk
Alcohol and Mental Teenage Diabetes Asthma Heart Diabetes Stroke Influenza Lung cancer 
drug abuse health pregnancies type li disease
Type of illness o r condition
Figure 64: Total w eighted deviation scores for hospital risk of 10 conditions/diseases for
Camden's population
The results of these calculations indicate the diseases and/or conditions that 
social marketers should consider for campaigns in Camden. The TWD 
calculations indicate that for diseases of comfort the index scores vary
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considerably across the neighbourhoods and marketers should achieve high 
efficiency if targeting populations for the disease listed. As to be expected, 
diseases and conditions associated closely with lifestyle choices and 
behaviours are better discriminated by the Mosaic geodemographic 
classification. This reaffirms the appropriateness of using geodemographic 
classifications because of their discriminatory ability to characterise socially 
dissimilar neighbourhoods and their corresponding health requirements. 
Neighbourhood classifications are less appropriate for describing and 
selecting intervention campaigns for disease where lifestyle choices are less 
likely to be the predom inant cause. This identifies a limitation of these types 
of classifications. Contemporary geodemographic classifications as we know 
them today have their origins in the measurement and identification of areas 
of deprivation and date back to the Liverpool social malaise study (Liverpool 
City Council, 1969). Despite this, their formative years and development took 
place in the world of marketing, and the weighted deviation results for health 
outcome scores developed throughout this thesis reflect that. It could be said 
that geodemographic typologies represent identities formed originally by 
consum ption patterns. It is for this reason that they are suitable for 
identifying patterns of diseases and lifestyles related more closely to 
individual behaviour and attitudes because that is w hat they were designed 
to do, discriminate populations based on their lifestyle choices. This identifies 
another potential area for further investigation. It seems that health data 
themselves should be used as input data into the classifications that are 
purposeful and built for specific applications.
8.3 Geodemographics: an alternative to deprivation measures?
A result seen m any times in this thesis was the apparent advantages gained 
by using geodemographic classifications for analysis as compared to more
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traditional approaches presented by deprivation measures. The previous 
section identified the usefulness of geodemographic classifications to 
discriminate neighbourhoods based on lifestyle diseases and conditions. In 
the various case studies presented in Chapters 6 and 7, geodemographic 
(neighbourhood) classifications enabled the development of health indicators 
to be applied to small areas representing, on average, 16 households. The 
creation of indicators at this spatial scale ensured that different analysis 
distinguished relevant and specific areas with the greatest observable health 
needs and requirements.
The importance of the indicators is reflected in their relevance to social 
marketing. Market research techniques are regularly used by companies in 
the private sector to target their products and services at particular 
population sub-groups of consumers. However, since the m id 1990s there has 
been a paradigm  shift in public policy, in part because of the pressure to 
dem onstrate value for money. Public sector organisations are now slowly 
adopting these traditionally commercial techniques in order to gain similar 
insight into the differential health needs of resident populations.
In 2007 the total budget for the NHS was set at £90bn and is predicted to rise 
to £110bn in 2010 (HM Treasury, 2007). Recent policy handed dow n power 
and responsibility to local PCTs who control their own portion of this budget. 
Their budget is to be used to develop and provide services that will meet the 
health needs of the local population as dictated by governm ent policy, for 
example the public health white paper (Department of Health, 2004). There is 
growing evidence for the contribution that patient-focused social marketing 
can make to improve the impact and effectiveness of behavioural 
interventions, be it in policy formulation, strategy developm ent or 
implementation and delivery (National Social M arketing Centre, 2007). But to
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ensure social marketing is successful appropriate tools m ust be in place for 
identifying health need.
In both m odels of social determinants of health presented in section 2.3.2, it 
was evident that many compositional and contextual factors interplay, giving 
rise to poor health outcomes and differential health needs, one of which is 
income and its association with deprivation. But whilst deprivation is a 
commonly used discriminator of health need (section 3.1), we m ust remember 
that, as a term, deprivation itself is a controversial and elusive concept (Boyle 
et al., 2002), describing the notion of accessibility to material necessities such 
as adequate food & heating as well as social facilities affecting individuals, 
households, families, groups and institutions (McCulloch, 2001; Hirschfield et 
al., 1995).
In Chapter 3, section 3.1, a review of the most commonly used deprivation 
measures in the UK was undertaken. The most recent and frequently used 
deprivation m easure in England was/is the Index of Multiple Deprivation 
from 2004/2007 (IMD 2004; 2007). It is a composite weighted deprivation 
index combining 37 measures across 7 domains: income, employment, health 
and disability, education, skills and training, barriers to housing and services, 
living environm ent and crime (ODPM, 2004). It has become commonplace for 
health and other public sector professionals to use deprivation measures as 
proxy indicators for locating geographical areas w ith predicted poor health 
outcomes amongst the residential population. But as seen throughout 
Chapters 6 and 7, it is not always a suitable health discriminator because of 
the variables used to develop the indicators, the areal unit at which it is 
m easured and the timeliness of the input data.
The IMD 2004 contains a health domain which utilises 4 distinct datasets to 
create a deprivation index score specifically for health: m ortality rates -  years
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of potential life loss (YPLL), comparative illness and disability ratio, 
emergency admissions to hospital (derived from Hospital Episode Statistics) 
and adults under 60 suffering from mood or anxiety disorders (based on 
prescriptions, hospital episode statistics, suicides and health benefits data).
Figure 65 below highlights the distribution of the super output areas (SOA), 
(defined in section 5.3.1) for Camden according to their scoring in the IMD 
2004 health deprivation domain. The map has been classified using quartile 
ranges to show the 25% most deprived SO As in Camden, coloured in dark 
brown on the image. With the 25% least deprived, in terms of health, 
highlighted in light cream.
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Figure 65: Map of health and disability deprivation for Camden super output areas with
neighbourhood Types
The individual points on the map represent the centroids of the unit 
postcodes and their corresponding neighbourhood Types for Camden, with 
each Type classified by a different shape and colour. At the scale for which
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the m ap has been produced it is difficult to identify the distinctive shapes (of 
the points) but the colours represent the hierarchical groupings of the 
neighbourhoods, and so should be used for interpretation in this instance, to 
highlight postcodes belonging to the same neighbourhood Groups. The map 
visually illustrates the heterogeneity of neighbourhood Types within the 
individual SOAs, and introduces the important notion of scale (discussed in 
detail in following section). The 25% most health deprived areas coloured in 
dark brown do not adequately capture the true extent of health inequalities 
and variations in health outcomes as observed in Chapters 6 and 7.
The health deprivation scores from the IMD 2004 were linked to the 
geodemographic classification, adopting a similar technique as used to create 
the practice profiles in Chapter 7 section 7.3. The total population (pop) per 
neighbourhood Types (n) in each SO A (a) was calculated and multiplied by 
the IMD 2004 health deprivation score (d) for the SO A. The result of this is 
totalled for each neighbourhood (n) type per SO A (a). This forms the 
num erator of equation 6. This is then divided by total population for each 
Type in each SO A to return a weighted average index of health deprivation 
for each specific neighbourhood Type in Camden. Unlike previous index 
score calculations the scale of the resultant weighted average corresponds to 
that of the scale used of the health domain of the IMD, and not the general 
scale (where 100 is the national average) of the previous geodemographic 
index scores calculated throughout this thesis.
Index,
v
'Ld. popan
an
d = health deprivation score 
pop = population 
a = Super output area 
n = neighbourhood Type
Equation 6
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Figure 66 highlights the results from the calculation of equation 6. The 
weighted average health deprivation index of for each specific 
neighbourhood Type shows which Types are more likely to be subjected to 
health deprivation as defined by the IMD 2004 health and disability domain. 
According to the results in Figure 66 the higher the score the more 'health 
deprived' the neighbourhood, indicating that a neighbourhood is much more 
likely to be subjected to negative health outcomes. Figure 66, indicates that 
neighbourhood Types 26, 40 and 49 are the most health deprived in Camden.
Note, this graph is not on the same scale as the previous index graphs used in 
this thesis, and negative values result because the methodology used to create 
the IMD health domain scores contained negative values.
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Figure 66: Health deprivation scores for Camden neighbourhoods
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Neighbourhood Types in Camden
Whilst this is useful, it has little relevant application for social marketing. If 
neighbourhoods were targeted according to this deprivation score alone, it is 
likely the effectiveness of the campaigns would be greatly reduced because it
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does not adequately indicate health variation for different conditions. To 
prove this, if health deprivation alone were a suitable indicator for 
discriminating health need, one would expect a linear correlation between its 
measure and the various calculated health indicators. As a consequence the 
health deprivation scores have been plotted against a num ber of the 
indicators developed for different diseases of comfort and health conditions 
(from Chapters 6 and 7), and as shown in Figure 67.
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Figure 67: G raphs of health deprivation scores vs index scores for disease of comfort
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The graphs in Figure 67 indicate that health deprivation scores for different 
neighbourhood Types rarely strongly correlate with neighbourhood 
distributions of diseases and conditions of comfort. The correlation 
coefficients returned only weak to moderate strengths of association w ith no 
coefficients being greater than 0.8. Statistical significance testing of the 
correlation coefficient for each of the diseases indicated that only a few 
conditions showed a significant likelihood, less than 1 in 100, of the patterns 
not occurring randomly; where the critical value was set 0.549 with 19 
degrees of freedom. Health deprivation scores were significantly associated 
to the following distributions: teenage pregnancies (r=0.62), asthma (r=0.71), 
influenza (r=0.71), and heavy smokers (r=0.6). Although it could be argued 
that these significant associations are merely an artefact of the actual input 
data used to derive the health deprivation domain of the IMD 2004,
Thus, for the conditions plotted in Figure 67, only 4 diseases or lifestyle 
conditions could be appropriately targeted using the health deprivation 
scores from the IMD 2004 (teenage pregnancy, asthma, influenza and 
smoking). W hilst traditional deprivation measures have their place in 
research, alternative approaches can, as suggested by this thesis, present a 
m ore enriched picture of health inequalities. When these alternatives are 
applied for social marketing purposes they highlight pockets of inequalities 
and needs unevenly distributed and polarised across the borough at the local 
scale.
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8.4 Geo demographics: identifying geographic and social space in 
the health domain
As we have seen in both of the previous chapters, the indicators developed in 
this thesis contribute to building a much more enriched picture of social 
groups in Camden for different neighbourhood Types. Health outcomes 
linked to lifestyle behaviour and choices appear to be successfully measured 
by combining national health surveys with local classifications of population 
sub-groups. This thesis suggests that the judicious selection of 
complem entary data aids the development of indicators which contribute to 
the effective discrimination of the health outcomes most relevant to lifestyle 
and behaviour choices, which in turn are the most relevant for social 
targeting through social marketing campaigns.
This thesis has also highlighted how the more traditional quantitative 
approaches of social measurement, shied away from in the 1980s, when 
combined w ith new  qualitative approaches can create tangible measures, for 
which sound targeted public decision making can be based. The literature 
review also noted that consideration of health inequalities m ust be m ade for 
both the geographical space and the social space which both influence the 
resultant indicators.
The connection between health outcomes and the social and geographical 
spaces in which they occur is undeniable. In both types of models of social 
determ inants of health, the individually centric (Dahlgren and Whitehead, 
1991) and the population centric health model (Friedman et al., 2002), location 
plays a crucial role in the identification of health inequality landscapes in the 
UK. Geodemographic measurement techniques assist in placing health
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outcome measurement within the realms of both of social and geographical 
space.
8.4.1 G eographical space and scale of lifesty les and health status
The essence of any geographical analysis is the central importance of location 
and place and scale. They both have considerable impact upon the study of 
health outcomes. The geographical aggregation of health data into 
adm inistrative areas is now commonplace within the m andatory production 
of the annual public health report, produced by each PCT in England. Events, 
patterns and processes related to health m ust be explored according to their 
position in space and the context in which they are occurring. Indeed the role 
of geographical structures in space for health care is now commonplace in 
policy and decision making.
It is for these reasons that spatial analysis is concerned w ith problems that 
have an explicit spatial context, and that context on its own is not 
independent of surrounding situational data, i.e. the social space (de Smith et 
al., 2008). M any exploratory analysis are concerned with identifying patterns. 
Indeed, as has been previously mentioned, one of the four key principles of 
social m arketing is place, the others: product, price and promotion. A 
thorough understanding of the place aspect of social marketing, whereby 
knowledge is built about the unique attributes and characteristics associated 
to a location, enables development of the remaining principles w ithin a 
campaign or public health intervention, de Smith and colleagues note (2008, 
online), 'on  its own spatial location is not interesting. The power of location 
comes not from location itself, but from the linkages or relationships that it 
establishes — from relative positions rather than absolute ones'. It is the
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attributes and features associated with a location that make that place 
interesting for research.
For health care policy and practice, knowledge of place and social space are 
key to effective targeting. The relative locations of neighbourhoods as places 
in health research provide insight and understanding of health related 
behaviours, diseases and other relevant phenomena. Indeed the attributes of 
these locations provide the key to unlocking information and knowledge 
about an area. The comparison of these attributes in close proximity to each 
other is another useful resource for exploring data patterns and relationships. 
To gain a true picture of health inequalities, the social and geographical space 
m ust be considered simultaneously. One can argue that geodemographics 
and GIS enable this to be realised.
A discussion of geographical space cannot be considered w ithout the mention 
of geographic scale as it is a complex and im portant issue. Scale should be 
considered as a fundamental aspect of any location based spatial analysis, so 
prior to exploring social space, a review of geographical space and scale is 
relevant. As noted by Atkinson and Tate (2000), geographical scale provides 
the linkages between the distributions of properties and attributes in space 
and their representations. The limitations, complexities and fundam ental 
problems created by scale in human geography have been extensively 
documented (for example: Goodchild and Proctor, 1997, Longley and Batty, 
1996, Sheppard and McMaster, 2003 and Atkinson and Tate, 2000). The 
importance of scale was first presented in Chapter 3, and explored in the 
analysis Chapter 7, section 7.2 where the scalability of the indicators was 
appraised. The importance of scale for health data is irrefutable because scale 
influences m any results, through the manifestation of issues related to both 
the ecological fallacy and the modifiable areal unit problem. It is essential to 
explore its effect on the formulation of a study, its role in information content,
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analysis methods, interpretations of findings and conclusion of patterns and 
processes.
Lam (2004, page 23) references four meanings of scale within geographic 
inquiry; spatial extent of study (geographical scale), data resolution 
(granularity of the data, also known as spatial resolution), extent of a spatial 
process and representation through a m ap (operational or analytical scale). It 
is not uncommon for the geographical scale of maps to be referred to as either 
large or small scale, but the actual meaning of these terms can be interpreted 
differently. In describing the same spatial data, a geographer may refer to it 
as small scale whereas an ecologist could refer to it as large scale. This is 
because, "the geographer is describing scale in reference to the ratio of m ap 
distance to earth distance whilst the ecologist is often describing scale in 
reference to the extent of the phenomenon studied or the spatial resolution 
that was incorporated in the study", (Jenerett and Wu, 2000 page 104). The 
terms large and small scale are sometimes counter intuitive and respectively 
relate to small and large entities (Montello, 2001). For example, hum an 
dem ographers and ecologists more often than not refer to small- scale issues 
corresponding to the local neighbourhood and are in fact referring to spatial 
extent. In this thesis and in health care policy the concept of local scale or 
small neighbourhoods refers back to the ecological interpretation of 
geographic scale.
The scale of analysis as defined by Montello is, "The size of the units in which 
phenomena are m easured and the size of the units into which measurements 
are aggregated", (2000, page 13502). The ambiguity of analytical scale was 
noted by Tate and Atkinson (2000) who reiterated thoughts presented by 
Goodchild and Proctor (1997), that it can encompass both the am ount of 
detail and the spatial extent of a geographic area. More commonly the scale of 
analysis is broken dow n into two components, summarised by Lam (2004) as
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the scale of measurement and scale of observation, and is often considered 
the scale of geographic understanding, ie the scale of knowledge acquirement 
(Montello, 2000). This conceptualisation of scale separates the process of 
acquiring knowledge into two halves: data collection and data analysis. It 
acknowledges that the scale for which data are observed and their ensuing 
data collection may and often will be different to the scale at which data are 
transform ed into information by adopting a different measurement scale. 
Thus, recognising the two distinct requirement needs for data collection and 
data analysis, the division of scale into both m easurem ent and observation 
was also adopted for the collection and production of the 2001 Census 
statistics (Rees et al, 2002). It is also evident in a lot of health datasets; often 
prim ary data are collected at the scale of the individual, but are then 
aggregated into different larger sized units in order to protect anonymity.
The units used in health data have two forms. They are either formal aspatial 
administrative units or functional areas approximating social space.
This means that the scale of geographical understanding adopted by health 
care organisations in the UK has two forms -  the concepts of formal space 
and functional space as proposed by (Moon, 1990). If applied to Lam's notion 
of space (2004) both these forms of scale correspond to the m easurement scale 
and the scale at which geographic inquiry occurs. The analysis throughout 
this thesis have considered and applied the measures to both of these forms 
of geographical spaces which are used commonly in health care.The choice of 
measurem ent scale and its corresponding form impact on the scale of 
geographical inquiry and the resulting knowledge acquired by the researcher.
8.4.1.1 Formal geographical space
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Formal geographical space refers to the geographical partitioning of the 
United Kingdom into discrete adjacent spatial polygons. The structure of 
these polygons correlates to the organisational structure of the NHS. The 
spatial polygons demarcate the extent of responsibility and adm inistration for 
different units within the organisation. In this sense they can be defined as 
formal geographical spaces because they identify a spatial boundary for 
which the organisation has a legal responsibility to treat and care for patients. 
In the case of the NHS, a number of formal geographies exist which nest 
inside each other, creating a hierarchy of organisational and formal 
geographical scales.
The structuring of both organisations and people into nested hierarchies 
emulates the hierarchical theory of nature, where nature is divided into a 
series of levels and abstractions which nest inside each other, characterising a 
hierarchical structure and interactions horizontally across levels (McMaster 
and Sheppard, 2004). The original manifestation of hierarchical theory 
defined the horizontal structure as a series of "holons". A holon is defined as, 
"a system that is whole in itself as well as w ithin a larger system" (OED,
2002). The term  is a derivative of two Greek words; "holos" (meaning whole) 
and "on" (meaning part). It is a form of organisation resembling pyramid, 
w ith each level subordinate to the one above it. The formal geography of the 
NHS is representative of such a structure, which is illustrated in Figure 68. 
Consequentially, it is this method of geographical organisation that 
determines the scaling of data and geography used in public health analysis 
and decision m aking and determines the constraints of geographical inquiry.
At the top level of the hierarchy, level 1, sits the Secretary of State for Health, 
who has ultim ate responsibility for the NHS in England and is responsible to 
Parliament. The subordinate level is level 2, the Departm ent of Health (DoH)
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and the NHS executive who are responsible for the defining strategic health 
care planning.
Strategic Health 
Authorities
Primary Care Trusts
Level 5 -  Small Ecologii 
Scale (Local) GPs, Dentists, 
.Pharmacies
Figure 68: Hierarchical organisation of the NHS
The Strategic Health Authorities (SHA) are the "holons" subordinate to the 
DoH, who deliver the strategic direction for local areas within their region of 
responsibility. In 2002 there were 28 SHAs in England, since then a period of 
rationalisation has seen this number decrease, through amalgamation of 
existing ones, to 10 larger SHAs (NHS (a), 2007). The responsibility of 
Primary Care Trusts (PCTs) nests within the SHAs but act individually as a 
system within a larger system because these organisations are responsible for 
80% of the NHS total budget. The lowest level of the hierarchy, level 5, sees 
the frontline health organisations that deal directly with patients face-to face; 
doctors, pharmacies and dentists for example. It is also possible to consider 
the bottom level of the hierarchy, level 5, to be associated with a functional 
form of scale, as this is where patients are organised according to a functional 
unit (although this does not correspond to the functional unit of their social 
space).
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It is im portant to understand the formal geography of the NHS. It is these 
formal geographical units which predetermine the m easurem ent scales on 
which analysis of various health phenomena is conducted. As illustrated in 
Chapters 6 and 7, UK government statistics are grouped together into 
hierarchical units of analysis emulating the order of nature by representing 
different types of nested administrative boundaries. The benefits of ordering 
data in this way are three fold. Firstly, conducted analysis replicates the 
hierarchical order of decision-making and consequently presents appropriate 
evidence bases for informing such activities. Secondly, this type of unit 
aggregation eliminates issues surrounding that of individual identification 
and ensures data analysis complies with the law of the land (i.e. ensuring 
individual anonymity) and provides decision makers w ith understandable 
statistics once again befitting the structure of their decision-making processes. 
Furthermore, because these statistics are produced within this ordered data 
structure, it is feasible to make comparisons across areas within the same 
hierarchical level. Thirdly, different public sector organisations and data 
producers have a standard set of boundary data for data production, 
facilitating and easing the otherwise difficult process of joining disparate 
datasets.
Thus whilst there are benefits of exploring health outcomes at the formal 
scale of NHS, invariably there are negative consequences too. The most 
sizable constraint to this type of spatial aggregation of data into formal 
geography leads to two widely researched problems in social science and 
hum an geography; the ecological fallacy and the modifiable areal unit 
problem  (MAUP). Both of which were referenced in the literature review 
(Chapter 3), but are deserving of a revisit because the arising complications 
impact all aggregated statistics of a geographical nature, and are particularly 
relevant to the nature of analysis in this thesis. The aggregation of data into
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larger units of analysis creates the classical problem of ecological inference 
(Weeks, 2004) resulting from aggregation bias.
Observations made at a particular group level are frequently used to make 
inferences about individuals, but these group level associations are not 
necessarily applicable at the lower level. This often leads to the development 
of false conclusions: spatial scale dependent associations are seen at one 
hierarchical level, but not another. These dependent ecological inferences are 
commonly referred to as an artifact of the ecological fallacy. Social m arketing 
activities are very much centered upon finding the individual and 
understanding their behaviour in order to empower, encourage and effect 
positive behaviour change. Individual fallacies brought about by group level 
inference w ould undoubtedly limit the success of social marketing 
campaigns.
Ensuing analysis for these discrete hierarchical levels returns evident spatial 
variation w ith different levels of magnitude, depending upon which formal 
geography was used for analysis. This issue is known as scale dependent 
heterogeneity whereby spatial variation at one level may be homogenous but 
at a different level may be heterogeneous. This issue is compounded by the 
fact that the boundaries between each level are abstract and fuzzy. Spatial 
processes are scale dependent, and, as noted by Atkinson and Tate, "the scale 
of m easurem ent will determine the magnitude of spatial variation", (2000, 
Page 608). This means any type of geographical analysis, formal and/or 
functional is simply attempting to model aspects of the real world. Therefore 
all analysis is just an abstraction of reality.
This reality is consequently predetermined by the methods of data collection 
and aggregation, chosen methodology and resultant analysis, each of which is 
prim arily determined by the chosen scale of measurement, or the formal
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organisational geography. Furthermore, because this type of geography 
implies a sense of unity, the ecological fallacy is manifest during the 
interpretation of results. False homogeneity is frequently assumed within the 
areas defined by the formal geography (Moon 1990). Cautious consideration 
m ust be attached to the interpretation of any analysis conducted using the 
formal NHS operational scales, outlined in Figure 68.
The use of formal geographies and their hierarchical scales are not restricted 
to the NHS data and are evident for most government and public sector 
organisations in the UK. They produce a workable organisational structure, 
bu t their appropriateness for defining resource allocation and identifying and 
predicting need is limited not only by their susceptibility to fall foul to the 
ecological fallacy. These formal boundaries are arbitrary. Despite being 
designed to delimitate boundaries of organisational jurisdiction, they are not 
prohibitive to patients. Services not provided for w ithin the spatial confines 
of a particular formal geographical area, will be made accessible to the patient 
elsewhere. Patients living on the border of these boundaries often have 
flexibility w ith respect to accessing services. Patients have a degree of choice 
w hen selecting general practices and recent research highlighted their 
catchments to be geographically diverse and scattered (Jones, 2004). Formal 
health spaces in reality are fuzzy and complicated to define. As the 
population becomes more transient, and accessibility to services near place of 
w ork not just place of residence becomes increasingly important, these formal 
geographies will become more and more dissociated from reality. This will 
render them unhelpful to social marketers because they will not adequately 
or accurately represent the health phenomena or the health needs of the 
population. Their ability to provide an abstraction of reality will be 
significantly reduced.
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8.4.1.2 Local and/or functional geography
Function scales in geographical inquiry are used to, "delineate breakpoints 
betw een spheres of influences in adjacent facilities or features" (Longley et 
alv 2005, page 135). In this instance, the functional scale attem pts to emulate 
differences in social representations and locate functional areas of social 
similarity. The functional scale attempts to "maximise interaction within 
areas and minimise interaction between areas" (Longley et al., 2005, page 
135). This research has attempted to homogenise social processes w ithin areas 
using averages for representing social processes for functional areas of the 
neighbourhood. This supports Moon (1990) in his consideration of functional 
geography to be the based around the ideas of the community, 
neighbourhood or locality and relate to the perceived functions in which the 
space fulfils (1990, page 166).
The exact definition of what makes a neighbourhood is uncertain. The term 
has been in use for some time, although no formal definition exists. Local 
perceptions of neighbourhoods may be defined by natural dividing lines such 
as roads and rivers, changes in housing design or tenure, or the sense of 
community generated around centres such as schools, places of worship, 
shops or transport links. In the past census w ards were often used as a proxy 
for neighbourhoods, not least because statistics were available for them, 
deprivation measures were created at this scale (see chapter 3, section 3.1).
But it is recognised that there are problems because of the large geographical 
extent of the units and complications of applying group level inferences to the 
individual (ecological fallacy).
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One could consider the catchment of a general practice to represent a type of 
functional scale representing health outcomes of patients. This was shown in 
Chapter 7, section 7.4.3.4, even where practices had a predom inance of certain 
neighbourhood Types, their patient lists were by no means socially 
hom ogenous. In the literature there has been much discussion about the size 
and uniformity (or lack of it) of catchments for General Practices. The 
following reasons were given by a patient for choosing a doctor: Nearness of 
surgery, desire to maintain link with the doctor the patient knows, wom an 
doctor, cultural group, services offered, specialist clinics. Thus, it follows that 
the catchments for general practices are often poorly defined (Robson, 1995) 
and there is geographical overlap. For these reasons it is not appropriate to 
use catchment of a general practice to define neighbourhoods. But they do 
present a useful mechanism for facilitating social marketing campaigns that 
are aspatial. A more detailed review of the conceptualisation of the 
neighbourhood would be a useful area for further work.
For this research it seemed pertinent that geodemographics provide an 
alternative representation of the neighbourhood. The use of the 
neighbourhood, a sociological construct, is more representative of the social 
space within which people live and interact differently. Geodemographics 
provide the average social characteristics for a neighbourhood at small 
ecological scale, ie space as is considered with a particular consum er/patient 
focus, and space as a resource for social marketing. A lthough exploration of 
this functional geography is not without its limitations
The notion of the ecological fallacy and MAUP is not restricted to the formal 
scale of geographical health inquiry. The very idea that UK postcodes, as 
used to represent socially homogenous neighbourhoods, which can be 
classified into 61 population Types representative of the population of one 
diverse London Borough, is a derivative of the ecological fallacy. Camden has
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a population composition that is considerably different to 'M iddle England'. 
W hat is more, some neighbourhood Types (eg Type 40), can be 
predom inantly found in Scotland, and are not representative of England's 
population. So whilst we saw in Chapter 7 that geodemographic 
classifications are flexible and adaptable to multiple geographic scales and 
enable exploration of the functional scale, one m ust also remember that they 
are still subject to the ecological fallacy related to social scale because in 
themselves, the classifications are merely ecological constructs.
All this said, w ith these limitations being observed, the indicators still 
facilitate our exploration of social space (from the perspective of individuals 
as consumers). These representations of social similarity consider space as the 
m edium  in which fixed social processes occur (Smith, 2006 on Simmel, 1855) 
and are reflected in the neighbourhood Types that comprise the classification. 
But w ithin these neighbourhoods live the patients w ho create the need and 
dem and for these services. But even with this organisation, the notion of scale 
is complex. If a patient lives in a neighbourhood, one has to consider where 
the neighbourhood scale ends and when does it became a borough. Whilst 
the arbitrary administrative units make this notion of scale more tangible to 
perceive and understand, the reality is very fuzzy. Is there actually any 
tangible relationship between the neighbourhood and PCT boundary? This is 
an epistemological question that could be a subject of further research.
8.5 Combining sociai and geographical space and scale
The application of hierarchy theory for understanding complexity, in respect 
of social geographies of health, has been growing in recent years: see, for 
example, Gatrell (2002, 2004). Indeed, geodemographics classifications 
created nested hierarchies of population sub-groups to provide an organised
Page 345 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
view of social space, but are more relevant representations of social processes 
than formal geographical scales. Working on this view that the functional 
scale, represented by geodemographic classifications, provides an im proved 
scale for identifying social similarity and similarity in social processes it is 
possible to consider linking together geographical space with relative social 
space to explore both geographic and social space in parallel.
Social space was first conceived by Emile Durkheim in the 1890s. During his 
exploration of social differentiation he was concerned w ith social morphology 
(distribution of social forms) and social physiology (interaction and 
segmentation), (Buttimer, 1969). As it stands today, social space is 
representative of the scale at which groups live, move and interact, i.e. the 
neighbourhood. The social construction of scale means there is no 
characteristic operational scale (McMaster and Sheppard, 2004). Health 
behaviours of individuals are in part influenced by those around them and 
those making up their social network (compositional and contextual effects. 
Neighbourhoods can be used as the central functional unit of analysis and/or 
scale to assist us to delve more deeply into our understanding of local social 
context. This is because currently in the UK they are the smallest scale for 
which data are available and approximately approach social similarity.
From Bourdieu's perspective a number of key constituents interlock together 
to create social space (Bourdieu, 1997). It is composed of a num ber of different 
capitals; economic, cultural and social (see literature review, Chapter 2, 
Section 2.4.3), which all vary in volume and composition and fluctuate over 
time. It is the differences between these components that distinguish different 
social classes and population sub-groups. The differences are derived from, 
"the overall volume of capital, understood as a set of actually usable 
resources" (Bourdieu, 1984, page 112). Using this notion of social space and 
combining it w ith the information derived from the geodemographic
Page 346 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
classifications, social space can be explored from Bourdieu's perspective 
within the realm the health and lifestyle domains using geodemographic 
classifications and their associated sets of measures.
In 2004 Anthony Gatrell and colleagues took Bourdieu's ideas on social space 
and social capital and set about modelling the determinants of health 
inequalities in social space. They began by visualising survey variables in 
terms of the differential distributions of different forms of capital using m ulti­
correspondence analysis. The types of variables they used as determ inants of 
health inequalities ranged from: gender, age, marital status, educational 
qualifications, social class to housing tenure, dampness in home, central 
heating, loneliness and sense of community. The variables were m apped on a 
two by two grid representing social and economic capital. The study 
highlighted that whilst people may share geographical space because they are 
adjacent to each other, their social spaces are dissimilar. This type of analysis 
highlights a cross sectional view of social space but ignores any temporal 
aspects (Stafford and Marmot, 2003), it presents a snapshot in time.
Building on Gatrell's work on social and geographical space and Bourdieu's 
belief that because of the diverse nature of social space distributions m ust 
account for, "socially ranked geographical space", (Bourdieu, 1986, pg 124), 
the final notion explored in this thesis is geodemographics applicability to 
define a ranked space for both the geographic and social space. This is 
because as for the determinants of health outcomes the social setting of the 
individuals and communities are inextricably linked to the geographical 
settings (Gattrell, 1997).
Building upon the portfolio of indicators created in the previous chapters, 
together w ith the variables included in the geodemographic classification, it 
was possible to create a composite indicator to represent social space for each
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neighbourhood Type, using proxy variables for different conceptions of 
capital. The indicator developed is a variant of Bourdieu's notion of different 
capitals, called here 'lifestyle' status. It is calculated by averaging together a 
num ber of indicators. Economic capital is represented by unemployment, 
salary and housing tenure. Cultural capital is represented by level of 
education attainm ent whilst the social capital, known as bonding capital, is 
represented by the different classifications of neighbourhood Types. The 
result of averaging together these scores is a composite (equally weighted) 
indicator of lifestyle status for each neighbourhood Type. Further work 
w ould include creating a more intelligent m ethod of composite indicator. A 
low score symbolised a low lifestyle status for the corresponding 
neighbourhood Type.
In a previous section of this chapter it was observed that the indicators 
developed during the analysis phases of the thesis were most appropriate for 
diseases relating closely to lifestyle. For this reason the composite indicator 
for health status was created by averaging together the scores for conditions 
and diseases which had a weighted deviation score (section 8.2) greater than 
50. This was because it represented health outcomes that can actually be 
discriminated by the neighbourhood Type and could be linked both to 
individual and group behaviours. A high score characterised a 
neighbourhood Type with a high health status.
The two status domains, lifestyle and health, were then plotted on a graph for 
each neighbourhood Type. The populations of Camden residing in each Type 
were also plotted, w ith larger circles representing neighbourhoods with 
greater proportions of the population. The result is illustrated in Figure 69. 
This graph provides a visualisation of Camden's population within their 
social space. The y-axis represents the health status of each neighbourhood 
Type, and the x-axis the lifestyle status. The colour of each graduated circle
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equates to the nested hierarchical neighbourhood Groups that organise the 
Types according to ecological hierarchy principles previously discussed.
Mapping Social Space of Neighbourhood Health Outcomes
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Figure 69: Camden neighbourhoods plotted in social space
Figure 69, highlights an alternative visualisation of the composition of 
Camden's population. By and large, neighbourhood Types that belong to the 
same hierarchical groups appear to have similar lifestyle and health statuses. 
No neighbourhood Types fall into the bottom right quadrant of "high" 
lifestyle status combined with "low" health status. In general the gradient of 
inequalities proposed by Marmot and Wilkinson (2004) and discussed in the 
literature review (Chapter 2, Section 2.3), is apparent. One neighbourhood 
Type is not located on the gradient. This is Type 08, representing new 
housing and families just moving in. These young families have a low 
lifestyle status but rank highly in the health domain, they are often found in 
new builds and therefore there is often an absence of geodemographic data 
for such Types.
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Figure 69, visually represents health status in social space for neighbourhood 
Types, but it does not represent either in geographical space. The importance 
of representing health outcomes in geographic space is unquestionable. 
Combining knowledge of health outcomes in geographical spaces gives social 
m arketers an understanding of place. It gives more contextual information to 
build knowledge by adding another dimension, social space.
On its own, Figure 69 visually transmits information relating to social 
similarity and proximity on the social scale. By transferring this information 
into the geographic domain, knowledge can by complemented with an 
understanding of geographic similarity or polarisation. Once again the unit 
postcodes were used to approximate a neighbourhood, their corresponding 
neighbourhood Types were then attributed with the scores for lifestyle and 
health status. The results were mapped. The map in Figure 70, shows the 
health status for each postcode in Camden. A graduated circle m ap was used 
to m ap the two domains; lifestyle and health status. The size of the circle 
represents the health status of a neighbourhood, the larger the circle the 
higher the health status. The colour of the circle indicates lifestyle status: a 
graduated colour scheme from yellow to red equates to the movement from a 
'Tow" lifestyle status to a "high" lifestyle status.
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Figure 70: Representations of geographical and social space for Camden's neighbourhoods
One of the striking features of the map is the considerable diversity and
polarity that exists in Camden's social space with widely differing health 
status of the population. The maps visually capture the inequalities. Large 
disparities in social space and health inequalities are evident for nearest 
neighbours -  does this contradict Tobler's First Law of Geography? It is 
certainly evident from this manifestation of social and geographical space 
that nearest neighbours are sometimes vastly dissimilar. Figure 71, zooms 
into an area in the centre of Camden. The smaller spatial extent of the map, 
allows a clearer and more detailed examination of the vicinity and its 
composite neighbourhoods. The overview map in the bottom right hand 
corner indicates the location of the smaller geographically scaled map. Once 
again the same coloured circles represent neighbourhoods that are expected 
to have similar lifestyle status: those with a high lifestyle status are in red.
Page 351 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
The size of the circles denotes the expected health status from low to high. At 
the scale of the map in Figure 71, the complexity of reality is evident, even in 
this model, indicating the scale of the challenges social marketers and health 
professionals need to tackle.
There are a num ber of observations worth noting. Neighbourhoods with 
similar scores for lifestyle status do not have the same scores for health status, 
indicated by circles of the same colour having different sizes. People with a 
shared social space do not have the same health status. Neighbourhoods with 
similar health status do not have the same shared social space. People with 
similar health outcomes do not share the same social space. People in adjacent 
neighbourhoods may occupy dissimilar social spaces and unlike health 
status, both of which vary considerably in the spatial domain. This apparent 
contradiction to the First Law of Geography, where near objects and more 
related than far objects, could this have come about because of the housing 
and occupational policies of the local council?
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Figure 71: High resolution map of geographical and social space combined w ith health
status in Camden
The results of combining analysis of social and health status in the geographic 
domain illustrates the impact of scale on the complexity of understanding 
health and social status. The higher the geographic resolution used to explore 
geographical scale, intuitively the more complex the model becomes. The 
measurement of the scale and extent of the differences seen in the 
visualisations are not in the scope of the thesis, but conducting a LISA 
analysis of the neighbourhood points would be a useful exploratory tool for 
further work. It would provide social marketers with knowledge of 
concentrations of similar neighbourhoods based on health status and social 
space. It would also indicate isolated neighbourhoods that are most dissimilar 
to their surrounding neighbourhoods. From a social isolation perspective, this 
knowledge is important for health professionals and enables them to acquire 
a detailed picture of local knowledge, in the absence of direct personal 
experience.
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8.5.1 Sum m ary
Scale in geographic inquiry is not a straightforward notion. The scale at 
which phenom ena are measured and conceived influences the resultant 
spatial representations. This section explored how the conceptualisation of 
space, be it formal or functional, will produce different abstractions of reality. 
The use of the functional scale of the neighbourhood to represent social space 
and socially hom ogenous populations and their ensuing representations has 
proved a useful tool, extending the initial indicator developments of this 
thesis into a more conceptual representation of local space.
If the different types of capital identified by Bourdieu to encapsulate social 
space are considered as a resource from an economic perspective, they could 
be m easured as a stock, which is what this research does. These stocks of 
economic, social and cultural capital with inputs and outputs comprise the 
social space and levels of these stocks are influenced by the complexities of 
reality in which the social space is located in geographical (and temporal 
terms). By concentrating on defining a lifestyle domain comprising of these 
stocks and identifying a stock called health status, it was possible to locate 
Cam den's neighbourhoods within a multi-dimensional space.
This enabled the representation of the uniqueness of different places in 
Cam den as more than artificial geographic or sociological constructs. 
Providing useful visualisations of the real context for communication, 
exchange and decision-making required for the social marketing process.
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8.6 Chapter summary
In this chapter, some of the outcomes derived from the analysis in the case 
studies of Chapters 6 and 7 were considered in greater detail. The case studies 
produced a series of interesting results that were w orthy of greater scrutiny. 
The studies presented in the previous chapters built upon and substantiated a 
geo-spatial and geodemographics framework using a series of policy relevant 
applications useful for social marketing campaigns. This chapter has 
provided a more detailed discussion on a num ber of the interesting 
observations derived from the main outcomes of Chapters 6 and 7.
The application of the framework to the case studies has appeared to open up 
a series of new dimensions that were discussed in this chapter and has 
identified potential opportunities for further w ork across a num ber of these 
themes. Firstly, it has considered the notion that the geodemographic 
classifications provide a robust representation of the population distribution 
of sub-groups in England. This section considered the homogeneity of social 
class within the different Types as indicated by responses calculated from the 
Health Survey for England. The Simpson's index of dissimilarity was used to 
calculate how  dissimilar counts of social class were within neighbourhood 
Types. Only one neighbourhood had a useful score of dissimilarity. This 
highlighted the importance of further work that is required to understand the 
effects of the averaging processes used to create index scores themselves. It 
signals a requirement for a more detailed inquiry into the accuracy of the 
social homogeneity that these classifications are considered to represent. One 
limitation that arises from this averaging process is a reincarnation of the 
ecological fallacy because the classification represents an ecological scale. So, 
whilst geodemographics used at their lowest geographical scale, the 
neighbourhood Type projected for unit postcodes, removes issues emanating
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from the modifiable areal unit problem they are still subject to the ecological 
fallacy and are thus not infallible.
Whilst being aware of the limitations and the need for further work in this 
area, the second chapter considered the effectiveness of the geodemographic 
measures to efficiently distinguish the health needs of contrasting 
neighbourhoods. Total weighted deviations were calculated for each of the 
created measures to determine how much each neighbourhood actually 
deviated from the national average and to calculate a total score for each 
individual disease of lifestyle condition measure. The results confirmed that 
geodemographic classifications are useful at differentiating need relating to 
health-harming behaviours but are less useful for diseases where 
determ inants are less strongly associated to lifestyle and behaviour choices. 
Therefore, with respect to social marketing campaigns they have proved 
themselves a useful quantitative tool for locating population need.
The third section of the chapter addressed an issue that was first identified in 
the literature review (Chapter 3), noting the limitations of traditional 
deprivation measures, first as merely population containers and second 
because they are not specific enough. Many conditions are linked to a 
gradient in health outcomes and the rankings of arbitrary formal 
organisational areas based on a composite measure is only successful at 
highlighting the very best and the very worst areas, the ranks of areas in the 
inter-quartile ranges are not conclusive. The geodemographic framework 
presented in Chapters 6 and 7, illustrated their usefulness for exploring 
health inequalities from a different perspective. The penultimate section of 
this chapter took the health deprivation domain indicator from the 
governm ent produced Index of Multiple Deprivation (2004) and applied it to 
the geodemographic classification to explore how useful they were at 
distinguishing health deprivation for neighbourhoods. The results indicated
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that diseases or lifestyle conditions could be appropriately targeted using the 
health deprivation scores from the IMD 2004 for teenage pregnancy, asthma, 
influenza and smoking. So for this purpose, traditional deprivation measures 
have their place in research but alternative approaches can, as suggested by 
this thesis, present a more enriched picture of health inequalities ratifying 
their appropriateness for use in social marketing.
The final section in this chapter discussed the conceptualisation of different 
scales of geographic inquiry that were used throughout the case studies. The 
way in which phenomena are measured and conceived naturally influences 
the resultant spatial representations. The measures created in Chapter 7, 
illustrated this point, showing that the measures produced at different scales 
returned different abstractions of reality. In the final section, the functional 
scale of the neighbourhood was used to represent social space and its socially 
hom ogenous populations. The ensuing cartographic representations proved a 
useful tool, extending the initial indicators developed in this thesis into a 
more conceptual representation of local space which was they applied to 
understand the health status of residents in Camden. This indicated that the 
functional scale of the neighbourhood was a more congruent scale for 
observing the relationship between population sub-groups, their interaction 
and their actions and behaviours.
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9 Results dissemination
9.1 Introduction
This chapter m arks the beginning of the final section of the thesis, 
deliberating how the research can be turned from research knowledge to 
professional knowledge. The previous part, section II, was concerned with 
the developm ent of an alternative geodemographic framework for exploring 
health inequalities and distributions of health outcomes from the perspective 
of a social marketer. In section II a num ber of commonly used health datasets 
were incorporated into the framework and subsequent empirical analysis 
conducted to understand its real world application for social marketing. 
D uring the research alternative health views of Cam den's local population 
were developed, representing health outcomes for the functional 
geographical scale of the neighbourhood. It was evident that the framework 
has potential to be very useful to health professionals.
The research and discussion that is documented in this chapter realises the 
third and final objective of the thesis which was to:
Embed and evaluate framework in public health thereby transferring 
research knowledge to professional knowledge
On reflection, this objective is concerned with the evaluation of the indicators 
with respect to how  they can be embedded into existing health promotion 
and prevention initiatives in the health professional world. The framework 
and m easures developed during the course of completing objectives one and 
two should be disseminated and best practice shared with public health 
practitioners. Objective three sets out to explore and implement a set of tools
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for communicating and distributing appropriate information to different 
audiences.
One key output of all the research conducted in section II was the 
developm ent of a series of cartographic visualisations, representing a range of 
complex health phenomena. For these visualisations to be disseminated and 
shared the next step in the research was to explore m ethods of cartographic 
communication for public health and social m arketing purposes. To 
maximize the communication potential of the m aps this chapter explores 
mechanisms for distributing the tools and techniques, w ith relevance to 
public sector departments and organisations. This chapter considers the 
general uptake of geographical information and their relevant systems (GIS) 
in the NHS, and in light of available expertise and experience it explores the 
dissemination of the geodemographics framework and its associated 
visualisations within the public health departm ent of Camden PCT.
Section II of this thesis highlighted a wide range of explorative and practical 
applications of GIS and geodemographic technologies that could be 
practically applied to aid social marketing intervention planning. To 
maximise their use and raise awareness of such innovations within the NHS, 
this next chapter delves into the practicalities of GIS technology diffusion, 
implementation and communication within the NHS. The chapter outlines 
the diffusion process adopted for disseminating this research and explores 
both its limitations and successes. Once again, Camden PCT was used as the 
test-bed for this technology to roll out a simple web-based repository for 
cartographic visualisations of a selection of the measures developed during 
the empirical investigations of the previous section.
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A num ber of strategies were adopted to encourage the practical uptake of 
ideas and encourage long term use of the techniques. The first strategy 
comprised of a series of seminars aimed at increasing awareness and 
knowledge sharing. The second was to produce a variety of tangible products 
that could be easily used by practitioners for decision making; a printed 
health atlas of Camden was developed alongside a web-based interactive 
tool. This chapter discusses the techniques used to raise awareness of the 
project and diffuse GIS and geodemographic technologies into the NHS 
environment.
Before exploring the practicalities of GIS implementation in the context of 
Cam den PCT, it is first relevant to discuss the notion of GIS technology 
diffusion/implementation in the NHS. It is beyond the scope of this thesis to 
review the entire literature on this topic but key papers are worthy of 
consideration. This is because they assist in contextualising both difficulties 
and limitations associated with implementing new technology innovations in 
large, highly controlled hierarchical organisational structures such as the 
NHS.
The common perception of the term technology is in line with one of its 
definitions in the Oxford English Dictionary that it is, "machinery and 
equipm ent based on scientific knowledge". The dictionary also acknowledges 
that the term corresponds to "the application of scientific knowledge for 
practical purposes". Thus, both in the technical definition and practical usage 
of the term there are two equally valid meanings.
Masser and Campbell (1995, page 6) reiterate the ambiguity which surrounds 
the usage of the term technology. They note that it is comprised of three core 
components: machines, methods and knowledge. The definition of 
technology adopted in this research encompasses not only the machinery and
Page 362 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
equipm ent but the scientific knowledge and its application. It can be 
considered as: desktop personal computers (PC), data, GIS and 
geodemographic methods and research knowledge relating to these methods, 
key components outlined in the research methodology.
On their own, PCs and GIS/Geodemographic methods may not be considered 
as innovative components. As explored in Chapter 3, geodemographics 
technologies have been used in commercial practice for a num ber of decades, 
bu t the process of combining their use in conjunction with operational health 
data, surveys and individual knowledge creates an innovative process which 
is one of the unique features of this PhD. Facilitating new capabilities within a 
public health setting and engaging end users in alternative and creative 
techniques for exploring rationed based national health care.
Technology diffusion is commonly studied "as a process by which older, 
outdated technologies are replaced by more advanced, efficient and hence 
m ore beneficial ways of doing things", (Wegner and Masser, 1996, page 9). 
The diffusion of geodemographic GIS technology within a health care setting 
can be considered as more advanced and efficient because of the enriched 
picture of the population it presents. Although they still require further 
validation of the true level of their accuracy, they do facilitate an approximate 
representation of social space of the neighbourhood. Their use in the health 
care setting can potentially assist health professionals to identify specific sub­
population groups and their corresponding health needs. This encourages the 
im plementation of m ore appropriate localised interventions and social 
marketing campaigns that are representative of local people. In the past, 
existing public health policy and practice was concerned with broad and 
universal implementations, providing equal services for all, an approach now 
considered to be both too costly and inefficient, hence the notion of ration- 
based healthcare.
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The literature review, chapter 3, noted the suitability of a GIS and 
geodem ographic framework to perform a variety of functions, used to inform 
evidence based decision making within the UK health sector and resurgence 
in their use w ithin the public sector. GIS lends itself to the role of analysing 
spatial patterns of disease, uptake of services, understanding health 
inequalities, developing social marketing campaigns, needs assessment and 
service accessibility to name but a few, see (chapter 5). With the onset of web- 
based internet tools for disseminating information and data, these 
applications of GIS should become more accessible to professionals and the 
public alike. Higgs et al (2005, page 105) note, "the increasing availability of 
web-based tools that enable the integration of spatial data .. .also encourage 
public access and input into public health decision making as well as 
providing professionals with real- time information".
Building upon their past research into the area of GIS and its potential for the 
NHS (Higgs et al., 2001, 2003), Higgs et al (2005) explored the use of GIS in 
the UK NHS. In 2001 questionnaires were sent to all information 
technology/services personnel working across various health authorities and 
boards across the United Kingdom. The results of this were analysed and a 
sub-set of respondents were then questioned using a semi-structured 
interview. A num ber of hum an, cultural and organisational constraints were 
identified as barriers to moving GIS beyond simple m ap production.
The biggest hurdles identified by the authors corresponded to work time 
constraints, insufficient staff and lack of budgets, lack of training, GIS failing 
to m eet analytical requirements, lack of digital data and a lack of demand to 
increase GIS use. My personal observations witnessed a num ber of these 
barriers present at Camden PCT over the period 2004 to 2007, during the 
im plem entation of the research project. In the absence of a geographic
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information strategy, the power of GIS was lost; it was seen merely as a, 
"function to produce pretty maps" (personal communication: health 
prom otions strategist: July 2006).
Despite the fact that 85% of the health authorities surveyed by Higgs et al 
2001 were using GIS in some form of another, indications from these results 
and from personal observations at Camden PCT (through 2004 to 2007) 
suggest that the practical application of GIS is severely limited within NHS 
organisations. In 2001 Higgs et al noted the divide between applications of 
health GIS in academia and the practical mainstreaming of these ideas into 
the NHS. A num ber of explanatory factors were presented to explain this 
divide.
GIS organisation strategies are absent from both national and local NHS 
plans. Its use remains uncoordinated and is rarely used to inform strategic 
planning. Boulos (2004, page 43) calls for the NHS to, " ...start by carefully 
defining the purpose(s) of a nation-wide, coherent GIS implementation across 
its organisations, and by developing a clear "GIS business plan". Present and 
past calls for greater utilisation and diffusion of GIS technologies w ithin the 
NHS remain, having had little impact on its diffusion as a whole. The 
adoption of GIS software has occurred, in terms of purchasing GIS software, 
bu t moving from acquisition to utilisation beyond the realms of m ap 
production has not advanced. So whilst there remains significant potential for 
GIS within the NHS, realising this potential has been and remains 
problematic.
Over the last 15 years a considerable array of research has presented an 
evidence-base to support the application of GIS technologies within the 
public sector. For example, the second volume of the book Geographical 
Information Systems: Principles, Techniques, M anagement and Applications,
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referred to as, "the big book of GIS" by Longley et al (1999) presented a range 
of real applications for health, police, education and local government. But 
despite the overwhelming evidence to support GIS diffusion, even in the 
broader context of public policy and local government it still remains notably 
absent from government white papers and strategy. Its absence has not 
passed w ithout recognition. Higgs et al (2003) remarked upon the 
governm ent white paper of 1999, which laid out the agenda of 'joined-up' 
local partnerships, made no mention of the role of spatial information and 
GIS. W ithout local or national policy, GIS technology diffusion and 
implementation and its skills within the NHS is likely to stagnate, as in past 
years this is w hat seems to have occurred. To overcome the lack of policy and 
to ensure successful implementation it becomes relevant to first understand 
the epistemology of technology diffusion and implementation, to determine 
the m ost suitable methods for diffusion in complex work environments such 
as that presented by the NHS.
M asser and Campbell (1995) note the complementary nature of diffusion and 
implementation. Diffusion in the sense of technology diffusion is concerned 
with the dissemination of technical information and knowledge leading to the 
adoption and utilisation of new technologies by users. Complementary to this 
is notion of implementation which is "the process for transforming unproven 
potential into a taken-for-granted component of daily activities of an 
organisation" (Masser and Campbell 1995, page 25). These ideas imply that 
successful GIS technology diffusion requires consideration not only for the 
advancem ent of machines, methods and knowledge but for interaction 
between the technology and the context within which it is located (Campbell, 
1996, page 23), this collective concept is referred to as "social interactionism", 
is discussed in the following sections.
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9.2 Results dissemination
9.2.1 Situational context of Camden PCT
Within the GIS technology diffusion discourse, Campbell and Masser (1995) 
identify two key organisational considerations that ease the implementation 
of GIS technology. Organisations should consider how best to integrate a new 
working practice into existing cultural traditions and norm s and understand 
how subsequent generated information will contribute to the decision­
making process. Consideration of these factors should assist successful 
diffusion of new technologies. They note technology implementation is 
frequently m anaged by one of three processes: technological determinism, 
managerial rationalisation or social interactionism.
Technology determinism believes the "inherent technical w orth of a 
particular innovation .... and the process, adoption and utilisation of an 
innovation is guided by the inherent value of the technological innovation" 
(Campbell and Masser, 1995, page 27). Implementations that were carried out 
using technology determinism and that used the technology determinism 
framework, rely upon the added value of the technology to provide 
m om entum  for its implementation. Yet Higgs et al (2005, 2001) noted 
im proved advancements in machines, GIS methods and data (at the time of 
writing an Ordnance Survey (OS) pilot scheme across the NHS is in place to 
provide NHS Trusts access to OS data) has had limited impact on the 
advancement of GIS technology in the NHS. Advancements in GIS 
technologies (seen here as technology determinism) alone are not suitable 
drivers for stimulating innovation in the NHS. For this reason technology 
determinism  w as not a suitable implementation framework for disseminating 
the geodem ographic and GIS related technologies developed in this research.
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An alternative implementation framework known as managerial 
rationalisation was also disregarded. Implementations using this type of 
framework refer to innovations where technology potential is recognized as a 
consequence of strategic vision and planning. Thus, corporate strategy acts as 
a motivator to provide the impetus for implementing new technologies. Once 
again, using the NHS as an example, spatial strategies in policy and strategic 
frameworks are noticeable by their absence. National and local planning 
frameworks are still devoid of any spatial strategies (Higgs et al., 2003 and 
Boulos, 2004). As observed at Camden PCT, local strategic plans did not 
prioritise or even consider GIS within the decision making process. This top- 
dow n m anagem ent approach was unsuitable for Camden PCT because of a 
lack of any spatial strategy that should be in place before thinking about GIS.
Issues associated with the implementation of new technology innovations in 
the NHS are not only restricted to GIS. Under the guise of the m anagement 
rationalisation process of implementation, the NHS IT upgrade which is 
predicted to cost 12.4 billion pounds has been fraught with difficulties. As a 
result the project was subjected to government investigation. The release of 
the Public Accounts Committee report in April 2007 was most dam ning in its 
high-level assessment of the National Programme for IT (NPfIT) for many 
different reasons including, inhibiting innovation and progress and overall 
lack of significant clinical benefits.
The evidence of previous research demonstrates the limitations of 
technological determinism and managerial rationalisation as a potential 
implementation fram ework for propagating this research in the NHS. These 
frameworks are inappropriate for spatial implementations within the public 
health departm ent at Camden PCT at present because of, the lack of a local 
spatial strategy, distrust and unawareness of new technologies and the 
techno-phobic nature of many staff. For these reasons the implementation
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framework known as social interactionism was adopted for disseminating the 
results of this thesis.
The social interactionist implementation framework places importance on 
exploring technology within the confines of the society within which it is 
being implemented. In this framework attempts are made to understand the 
complex nature of social interactions that are associated with information 
technology (and GIS technologies) and explore the potential barriers and 
pitfalls to the implementation process from both a social perspective and a 
technological view point.
This view point of the implementation process recognises the importance of 
organisational environments as contexts, and the need to ensure 
implementations are not treated independently of these situation contexts. 
This particular framework places emphasis on understanding the situational 
social context within which the technology is being implemented. The 
fram ework was chosen because of its philosophy of user-centred design, 
sensitivity to change and awareness of cultural uniqueness.
To understand the situational context of a social interaction implementation 
framework, a num ber of key organisational and social considerations have to 
be explored in the situational setting of the technology implementation. The 
contextual elements to be evaluated comprise of existing user knowledge and 
technical constraints. Bearing these considerations in m ind the next section 
briefly appraises the situational social context for which this research is being 
em bedded at Camden PCT.
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9.2.2 T echnological considerations 
9.2.2.1 User knowledge
At Cam den PCT the responsibility for GIS and spatial data sat within the 
Public Health intelligence team, at full capacity the team had 6 full time 
m embers of staff. This included one dedicated GIS analyst, qualified at 
postgraduate level. During the duration of this research, between September 
2004 and April 2007, the team membership fell to 3 staff, none of whom  had 
any professional GIS skills or qualifications and of which only 1 team 
mem ber had self-taught skills to carry out basic m ap production functions 
using M aplnfo GIS.
The team/public health departm ent had no health intelligence, information or 
GIS strategy. Any higher level information technology strategies present at 
the PCT were concerned with developing/integrating systems for monitoring 
GP performance. GIS implementation difficulties were exacerbated by lack of 
understanding of organisational priorities and how technology contributes to 
their achievement (Campbell and Masser, 1995). Therefore implementation of 
GIS and geodemographic technologies within this culture were problematic; 
w hat is more, this thesis set to rollout these new technologies not simply for 
use by the health intelligence team but by the public health departm ent as a 
whole and interested parties across the PCT. GIS knowledge beyond the 
health intelligence team was restricted to using m aps for inclusion in reports, 
and could thus be classed as an absent capability. This is because the 
organisation and the people in it were not used to spatial thinking and were 
unfam iliar w ith the practical power of the technology or how to incorporate it 
into their day to day thinking.
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In general across the public health department, advanced computing skills 
were lacking by the vast majority of staff. PC use was predom inated by tasks 
relating to emailing, report writing or compiling spreadsheets with the 
occasional use of pivot tables.
From a users perspective the limited use of GIS technologies and the minimal 
use of PCs in general ruled out the possibility of customising M aplnfo to 
produce a bespoke interactive social marketing tool, as there w ould be no 
possibility for skills transference for mainstreaming the product after this 
research was completed. There was a clear requirement to develop a user 
friendly application with minimal technical know-how expected from the 
end-user. In this instance the end-user was considered to be both health 
intelligence staff and public health practioners across the PCT.
92.2.2 Software (GIS)
In 2002/03 Camden PCT purchased a GIS package known as Health-Pro, a 
product developed and marketed by Maplnfo. It combined M aplnfo's GIS 
software w ith some Ordnance Survey datasets: postcodes (Codepoint) and 
street netw ork (Meridian). Its utilisation was restricted to simple m apping of 
census and health datasets. Maintenance contracts for the software or the data 
were not included in the purchase or any subsequent departm ental budgets. 
Thus, software and data capabilities deteriorated. The lack of budget also 
inhibited decisions to use Maplnfo to develop an interactive social marketing 
tool because no further licences of either Maplnfo or the geodemographic 
data could be purchased to make the tool available to other members of the 
health prom otion department. As a researcher based within UCL, Mapinfo 
version 8.5 was used, but the PCT was still utilising an old and now 
unsupported  version 6 to carry out general map production.
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92.2.3 Hardware
H ardw are infrastructure including server and data storage at the PCT was 
restricted. One server was used by all members of staff throughout the public 
health departm ent. Capacity planning of disks was poorly managed, 
num erous times the server's storage limit was exceeded, resulting in staff 
being requested to delete and move documents and data. Thus, options of 
implementing a central data repository for GIS data, whilst preferable, was 
not logistically possible due to lack of server capacity especially in view of the 
GIS file size and outsourced IT departm ent which w ould only install servers 
w ith Microsoft products.
The web server that held the Camden PCT intranet pages was accessible only 
via a content management system, which enabled development of web pages 
using a light version of Microsoft W ord or by editing HTML code directly. 
The IT support team would not install/support any non-Microsoft software 
onto the servers, thus eliminating the possibility of installing M aplnfo's web- 
GIS discovery server, which had been purchased as part of the Health-Pro 
package in 2002/03, which to this date had remained unused in its original 
box. A web-based interactive GIS service accessible to all in the PCT was 
considered to be an unviable option. Therefore the only option available 
which would enable the collective and systematic dissemination of 
cartographic information and representations would be via an intranet site. 
This site could be developed using the maps presented as image files and 
uploaded onto a general all purpose intranet server.
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9.2.2A Data availability
In November 2005, the Ordnance Survey working w ith the Information 
Centre for Health and Social Care launched a pilot agreement to widen access 
and support NHS adoption and utilisation of geographical data (Ordnance 
Survey, 2006). Various Ordnance Survey products were m ade freely 
available, w ith no direct costs for PCTs and a range of NHS organisations. 
The pilot was expected to run until spring 2007. Despite Camden signing up 
to this agreement, GIS utilisation still remained at simple thematic map 
production, primarily due to resource constraints and unawareness of its 
associated capabilities.
9.1 Web-based mapping tool for social marketing
The technological considerations outlined above were a useful starting point 
to define user requirements for developing a web-based m apping tool for 
public health staff. By using the social interactionist framework to 
contextualise the public health world, it was possible to understand more 
clearly the contextual working environment at Camden PCT.
9.2.3 U ser requirem ents
The key users of the system were to be members of staff who work within the 
public health departm ent, in particular health prom otion staff. Health 
promoters in Camden PCT plan, implement and evaluate policies and 
strategies to prom ote health within a specialist setting. Often they work in 
respect to a specific issue, or within a particular population sub-group. They 
need information to assist them in understanding the health needs of the 
population. The m apping tool, derived from the empirical geodemographic 
fram ework and analysis will provide health promoters with the following:
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• Assist health promoters to gain an enriched picture of the demographic groups living 
in Camden, providing information on different age groups, ethnicity and social and 
economic characteristics;
• Provide health promoters with details of the distribution of health needs for 
neighbourhood and general practices across the borough, for a number of different 
diseases and conditions;
• Provide health promoters with information about local community facilities;
• Deliver an enriched picture of local neighbourhood health need beyond standard 
deprivation measures;
• Provide a framework for identifying local neighbourhoods at risk; a means of 
highlighting neighbourhood variation in likely health outcomes;
• Deliver an alternative tool for understanding service equity (services reaching those 
with the greatest need);
• Deliver an intelligence led solution for social marketing campaigns;
• Provide a means of describing the health trajectories of small localities to explore 
how lifestyle may be represented using geodemographic indicators.
9.2.4 Functional and technical requirem ents
A m eeting took place with the PCT communication departm ent in May 2006 
to establish a protocol for creating a website for disseminating 
geodemographic information relating to Camden PCT. As noted, the PCT 
use a content m anagem ent system to automatically create a series of 
hierarchically linked pages, using a parent and child relationship between 
web-pages. In order to ensure simplicity and usability, the web pages for the 
Camden Profile utilised the content m anagement system to create a 
structured hierarchy of pages.
The page structure used is shown in Figure 72. The adoption of content 
m anagem ent system to implement the profile reduced the need for extensive
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technical requirements, because the simplest solution was chosen to fit in 
with the situational context.
Camden Profile
1
L Community Facilities
Adult Education
B and B
Hotels
-  General Practices
Pharmacies
-  P laces of Worship
-  Community Centres
Geodemographic Analysis
L Mosaic Groups
Mosiac Types
Population Profile Practice Profile Postcode Profile
Asthma
Diabetes
-  Drug and Alcohol Abuse
Mental Health
Asthma
Diabetes
-  Drug and Alcohol Abuse
Mental Health
One practice/ postcode profile for Each ICD10 code
Section 1 Section 2
Figure 72: Structural layout of the Camden Geodemographic Profiler
9.2.5 Website design and implementation
The website was accessible through the public health pages on the NHS 
intranet. The parent directory, "Camden Profile" provided links to the two 
main sections.
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Link to Parent 
directory (home 
page) of 
Camden Profiler
Learning Disabilities 
Medicines Management 
Mental Health
Accessibility | Site Map | Site Help | Search I
Parent Directory with 2 
sub-directories (child 
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Cam den Profile
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P u b lic  H e a l t hPublic  H e a lth
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Geodemographic 
Analysis
C am den Prof le
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Primary Care Trust
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The purpose of the Camden Profile is provide information about the population, 
services, health, environment within the Borough.
i Profile of facilities and services 
2. Geodemographic analysis
Figure 73: Home page of Camden Profile on NHS intranet
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Within the Camden profile, the website was designed to have two key 
sections (as show in Figure 73). The first section provided staff with 
information about the spatial location of community facilities in Camden.
This information was obtained via the local council, and consolidated into a 
spreadsheet, which was made available for download via the website for use 
by health professionals e.g. for mailing/contact lists or locating suitable 
venues to carry out social marketing campaigns or interventions. Prior to this 
project this information was not available to the PCT. It has subsequently 
enabled staff to plan interventions in suitable locations for different sections 
of the community and harness existing social networks within their plans.
flDXEnSSQilB
] «  C om m unity  F acilities |
S c h o o ls  in C a m d en
► Schoo ls
Adult Education Centres 
Bed and Breakfasts 
Community Centres 
Dentists
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Hotels
Old Peoples Services 
Other - Post Offices etc 
Places of Worship 
Youth Services
'I
School■ M m
l a
09  May 2006
Figure 74: Example of community facilities HTML image map
One example of the community facility maps made available is shown in 
Figure 74. The maps are FITML image maps which provide interactive labels. 
When a user moves the mouse over a point, for example location of a primary 
school, the name of the school is highlighted. Feedback from the users led to 
the creation of a spreadsheet that listed all the community facilities for each 
general practice that were located within a 500m radius (as the crow flies) of 
the spatial location of the practice. Once again this was which was made
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available for download in spreadsheet form to be used for intervention 
planning.
The second section of the website presented specific geodemographic 
information relating to the local population of Camden. It was divided into 
three sub-sections; population profile, practice profile and postcode profile, as 
highlighted Figure 75. The population profile contains information about 
Cam den's neighbourhood populations, based on the framework developed in 
Chapter 7. The geodemographic profile provides information pertaining to 
the average characteristics of each of the different neighbourhood Type 
represented. The rich body of information contained w ithin these pages, 
enabled public health professionals to build up professional research 
knowledge about the diversity of needs located w ithin the Borough.
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Figure 75: Pages in  the population profile of Cam den's neighbourhood profile
Figure 75, shows examples of the pages created presenting general 
neighbourhood characteristics that were extracted from the Mosaic dataset. 
The user can first explore the general characteristic of the population by 
comparison across the borough and the UK, by selecting the hyperlink 
population profiles. The user can then find out about the characteristics of a 
particular neighbourhood Group, by selecting a Group name from the menu
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on the left hand side of the population profiles main page. This takes you to 
the relevant page associated with that neighbourhood Group. In Figure 75, 
the characteristics of population Group A are highlighted; a sum m ary of the 
spatial distribution of the neighbourhoods in Camden (where they live) and 
their key health characteristics. The user can then download a page summary 
of their more general characteristics as produced by Experian. Each of the 
groups are further sub-divided into Types. Once again the user selects from 
the left hand m enu to identify the neighbourhood Type of interest. A page 
opens containing a brief summary of the neighbourhood's characteristics 
together with two images; the first showing the spatial distribution of that 
Type across the borough and the second highlighting their expected health 
outcomes in relation to the national average, based on the outcomes of the 
research in Chapter 7.
The postcode profiles sub-section provides access to map images for different 
health conditions. This area of the website enables the user to access maps of 
expected patterns of health condition for a wide range of diseases and 
outcomes. The user can choose from the m enu on the left hand side to view a 
m ap of the spatial distribution of a condition, for each postcode unit in the 
borough, see Figure 76.
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Figure 76: Example pages for postcode profiles in Camden
The third and final section of the website provides access to the practice 
profiles developed in the case study presented in section 7.2. With the same 
page structure and navigational ability the practice profiles for each disease 
or condition were disseminated over the intranet. These maps are HTML 
image m aps so the user can place their mouse curser over a GP practice and 
the practice code will be displayed.
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Figure 77: Example pages for practice profiles in Camden
The website was successfully launched in February 2007, following a seminar 
held in February of the same year to all staff of the Public Health department 
at Camden. Prior to its official launch a series of knowledge transfer activities 
(in the forms of case study development, presentations and seminars) 
occurred throughout the previous year to raise awareness, understanding 
and embed the geodemographic framework within the PCT. It was hoped 
that these activities would assist the technology diffusion.
9.3 Communication strategy
The analysis chapters demonstrated practical tools for defining and reaching 
priority population sub-groups for public health programmes. Whilst the 
previous section of this chapter discussed the limitations of transferring 
technology innovations within the NHS and explores workable solutions for 
this transfer. As noted in section 9.1, technology does not merely refer to 
machines, and one of its definitions encompasses the notion of scientific 
knowledge. The development of the Camden Profile was a tangible resource, 
it w as also necessary to undertake knowledge transfer. Alongside the 
developm ent of the methods, ensuing analysis and dissemination website it
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was acknowledged that awareness must be raised of the technology within 
the practical work environment.
At the time of conducting this research, staff at Camden PCT and indeed the 
w ider NHS, had little conceptual understanding of the practical frameworks 
required for implementing GIS and geodemographic innovations. To ensure 
successful implementation and mainstreaming of this research project into 
the organisation it was crucial to introduce the conceptual framework to 
relevant local public health, public sector and voluntary organisations.
To raise awareness of the conceptual framework of the project I adopted a 
m odel used in commercial sector within marketing and brand management, 
know n as the choice pipeline, illustrated in Figure 78. Conceptually this refers 
to the process of turning a potential customer/user base into a pool of active 
consumers using an effective chain of m arketing and branding steps. In this 
example, a brand/technology must be prom oted to potential 
consumers/users, which prior to any campaign are unaware of the 
brand/product. Following marketing, promotional and knowledge transfer 
activities, the num ber of customers/users with knowledge of the 
brand/technology increases and by corollary the num ber of active 
customers/users grows, by corollary the num ber of potential and unaware 
customers/users decreases. The procedural steps are known as the marketing 
choice pipeline. In Figure 78 the public health staff are referred to as users 
and not customers and the website as the product not a brand.
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Figure 78: Sim plified diagram of the m arketing choice pipeline
In this instance, a num ber of products were being "sold" to a number of 
users. The products were geodemographics, GIS techniques, and the resultant 
web-tool. The user base ranged from staff within the public health 
department, public sector and voluntary workers in the borough, and public 
health analysts across London.
Embedding new technologies and work channels within any organisation is 
often difficult and laden with obstacles. The marketing pipeline led to the 
development of a coherent structure enabling the movement from a user base 
unaware of the products/technology to an active user base of practitioners 
understanding and keenly using GIS and Geodemographic techniques within 
a public health and social marketing setting. A seminar series was the vehicle 
for which the users were moved through the geodemographics choice 
pipeline metamorphosing from unaware user to users that were now aware 
of the products and become active users -  building up geodemographic 
technology knowledge in a professional setting.
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9.3.1 Raising awareness through a seminar series
The first half day seminar set out how to best use geodemographic 
information w ithin the health care setting, moving the customer/user from 
unaw are to aware of the products. The message conveyed to the audience 
described different ways in which service delivery units within the borough 
could make use of the neighbourhood profiling systems developed by 
Camden Primary Care Trust through this research. The seminar intended to 
provide a forum to show and discuss the full range of uses of the 
neighbourhood profiling systems developed, and to impart best practice 
guidelines. To ensure a well attended seminar series, the appropriate 
audience was identified and the purpose of the seminar defined.
The purpose of the seminar was to introduce various active organisations 
working w ithin the London Borough of Camden, including the public health 
departm ent, to the benefits of neighbourhood profiling classifications. The 
sem inar presented the positive outcomes of said profiling system, for 
im proving service delivery and assisting in the numerical quantification of 
current anecdotal evidence. Outlining its ability to establish local baselines 
and facilitate m onitoring of these baselines. The intended outcome of the 
seminar was to identify a num ber of key project champions who would 
utilise the problem-centred analysis and use it in their day to day activities.
It was not intended to present technical design issues at the seminar, but 
rather allow professionals working in the field of public service delivery to 
familiarise themselves with new methods for identifying hard to reach 
communities. Examples of effective practice within the realm of current 
practice were given.
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The seminar was divided into two parts. The first section centred on the 
dissemination of geodemographic conceptual theory as applied to identifying 
priority communities, encompassing a technique known as population 
profiling. The second section, demonstrated to the audience the practical use 
of these profiling tools to target communities to improve public health. The 
list of speakers and the titles of the seminars are listed in Table 28.
Topic Title Speaker
Section 1
Introduction Overview of Seminar -  outline objectives of day Catherine Jones (UCL)
Priority Communities Identifying Priority Communities using local & national 
data
Catherine Jones (UCL)
Priority Communities The classification of postcodes by surname and 
forename to provide a proxy indicator of ethnicity.
Pablo Mateos 81 Richard 
Webber (UCL)
Section 2
Targeting
Communities
Developing communication strategies for specific 
services
Suzanne Lutchmun 
Ana Ileyassoff
Targeting
Communities
Slough Diabetes project Richard Webber
Summary Drawing together of learning Richard Webber
Table 28: Agenda of the geodemographics awareness raising seminar
The seminar was advertised using a number of communication channels; 
word of m outh, poster campaign, personal and colleague network and email 
mailing list. This ensured that a total of 60 professionals from across public 
organisations in Camden attended. The results of disseminating this new 
technology led to a number of staff within the public health department to 
becoming interested in the geodemographics framework and its application 
for social marketing and health promotion interventions. Working within the 
PCT, several off the shelf analysis were carried out within the following fields 
using the geodemographic framework laid out in section II of the thesis and 
harnessing the usefulness of the operational health datasets outlined in 
Chapter 5, section 5.1.2.2:
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• In vetro fertilisation (IVF) planning
• Teenage pregnancy
• Stop smoking
• Diabetes awareness
• Flu pandemic planning
• Access to breast screening
• Access to cervical screening
These case studies were conducted for the PCT and were used w ithin their 
strategy documents to provide visual illustrations of differing health needs of 
the local population. The actual application to social marketing campaigns 
was severely limited due to the slow implementation of the social marketing 
practices recommended by the public health white paper (2004). Every effort 
was m ade to present geodemographics as a useful vehicle for social 
marketing campaigns in Camden. Its successful technology diffusion was 
severely hindered by the misalignment in the local public health strategy, 
public policy and the ensuing time lag between the new policy being 
communicated and its subsequent uptake at the local level.
The research objectives outlined in this thesis were aligned to new 
government policy associated with the need to use social marketing 
techniques in bring about public behaviour change (DOH, 2004). The time lag 
and slow adoption of technology noted by Higgs and Gould (2003, 2005) re- 
emerged and was evident at Camden PCT. Despite efforts to transfer research 
knowledge into local and professional knowledge, the lack of both a local 
social marketing strategy or a spatial data strategy proved considerable 
stumbling blocks to the technology diffusion this research set out to 
implement, this can m ostly be attributed to the slow prioritisation of social 
marketing practice at Camden, which is best summarised by these words: 
"We don 't do social m arketing in Camden", (Health Promotion Co-ordinator, 
personal communication: August 2006).
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The lack of progress with respect to GIS and spatial needs that was observed 
in the three years working at the PCT can be attributed to a num ber of major 
constraints which hindered progress: lack of a spatial strategy and budget, 
lack of central database or server or budget to commission one, very fast 
turnover of staff resulting in loss and constant change in professional 
knowledge of staff, no current GIS champion (the GIS champion moved on to 
become the Assistant Director at the Department of Health and no one took 
over the role left at Camden for two years) within the PCT and a constantly 
changing working environment resulting from regular issuing of new 
government policy, targets and restructuring.
9.4 Summary and conclusions
This chapter set out to consider the mechanisms for knowledge transfer, 
moving the empirical research framework developed in section II into the 
professional public health domain to build professional knowledge of 
geodemographics for health professionals and the research field. The social 
interactionist technology diffusion framework was adopted ensuring that 
prior to knowledge transfer key considerations were made regarding the 
situational context in which the diffusion was to occur. Utilisation of the 
interactionist framework encompassed the recognition of the social context 
within which the technology was to be implemented, ensuring a user-centred 
design, sensitivity to change and awareness of cultural uniqueness. It was 
possible to recognise that the Public Health departm ent operated under 
considerable technical IT constraints and relevant skills associated with GIS 
and geodemographics were severely limited. GIS had not moved further on 
from the simple production of choropleth maps for inclusion in strategic 
reports. So from this experience collaboration with external organisations can
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be used effectively to introduce new technologies to organisations, but 
without the internal champions to actually adopt and use the technologies, it 
is difficult and challenging to successfully implement new technologies.
With these constraints in mind, a static map repository was developed to 
disseminate information via the off-the-shelf Intranet site. With the effective 
communication strategy, the website has now become an im portant tool for 
the information team. Although it is not yet used to inform social marketing 
campaigns it is the "first port of call for information requests. Any requests 
we have for analysis or information are first directed to the Camden Profile" 
(Health Intelligence Team Leader, Camden PCT, personal communication: 
Dec 2007).
The instability and uncertainly that surrounds the working practices at 
Camden PCT m eant the diffusion of new technologies was not simple, and 
whilst in the num ber of active number of users is low, there is certainly a 
greater awareness of the discriminatory power of geodemographic 
technologies. This can be considered one step nearer to the transference of 
research knowledge to professional knowledge.
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10 Conclusion
10.1 Reflecting back on the research aims and objectives
This juncture marks the closing chapter of this thesis. It looks back on a 
journey that started out by justifying the need to develop an alternative 
framework for measuring and disseminating health outcome inequalities for 
social marketing through the adoption of a geodemographic approach. It has 
ended with an alternative working framework for measurement adding value 
to commonplace operational health data and the widely used national survey 
data related to health. The research culminated in the dissemination of the 
framework to an inner London public health departm ent to be implemented 
as part of a social marketing strategy. Along the way considerations were 
made for both the accuracy of geodemographics and the application to 
exploring the complexities of social and geographical scale arising from the 
geographical analysis conducted.
In the course of the research enough evidence has been produced to validate 
the decision to produce an alternative framework for health needs and 
inequalities m easurem ent using geodemographics. Certainly 
geodemographic classifications, representative of the functional scales of 
neighbourhoods, w hen combined with a variety of health datasets provide a 
rich and detailed picture of the micro-spatial scale in which health 
inequalities manifest in today's diverse UK society. It has been proven that 
geodemographics classifications can serve as both flexible and scalable 
m easures of health outcomes for inequality, a valuable new resource for 
social m arketing campaigns and interventions. The thesis presents a 
collection of research methods and techniques, implemented through a series
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of case studies that weave together to produce a robust geodemographic 
framework for informing social marketing campaigns, which was the aim of 
this thesis.
The result of the research was a set of comparative measures that can be 
routinely applied to local neighbourhoods in the UK, not just for the study 
area of Camden presented in this research. This moves forward previous 
research on the development of such measurements, where efforts have been 
traditionally ham pered by commonalities such as the scale at which data are 
made available, the limits of small numbers resulting from areal unit 
aggregations of diseases and outcomes and the issues associated w ith the 
modifiable areal unit problem and not w ithstanding the legal constraints of 
medical confidentiality and the 1998 Data Protection Act. Although the 
research was not w ithout its restrictions and the detailed discussion 
conducted in Chapter 8 raised a number of identifiable limitations of the 
research but it also noted a few areas worthy of future development, 
discussed in the subsequent sections of this chapter.
The m easures developed during the course of completing section II 
contributed to achieving the first two objectives of this research thesis and 
were identified following an extensive literature review. The essence of this 
thesis was inspired by a multidisciplinary approach; it amalgamated the 
epistemology and methodological foundations of reading from public health, 
health inequalities and epidemiology, foundations in sociology, social 
marketing and marketing, demography, geodemography and geographical 
analysis. The m ain body of the thesis, section II, developed and implemented 
the geodem ographic framework for measuring health which was further 
substantiated by appraising its applicability and replicability to real world 
issues faced by public health professionals, such as screening initiatives and 
diabetes awareness. This section also illustrated and substantiated how the
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geodemographic framework could be used to predict levels of health status 
and outcomes across different population sub-groups highlighting the most 
suitable locations for targeting valuable and much needed rationed health 
resources. The resulting neighbourhood distributions substantiated the view 
of this thesis that it is pertinent to consider a move away from the lowest 
decile approach to resource distribution and campaign targeting, as is most 
commonly utilised when adopting traditional conceptualisations of 
deprivation and their associated measures. Moving away from the bottom 
decile approach can be achieved with a drive towards greater awareness and 
proactive use of preventative public health care initiatives informed by the 
techniques developed in this thesis. Furthermore, the developed measures 
indicated neighbourhood levels of health status and their associated health 
outcomes varied according to neighbourhood types bu t not specifically by 
income or deprivation (with the exception of smoking), and so traditional 
views of poor health associated to poor people is m uch too simple a 
conceptualisation and requires refinement in accordance with the specific 
lifestyle, condition or disease under investigation.
The research also set out to review how the developed geodemographic 
fram ework could present the variability of health at the micro-spatial scale 
whilst accounting for the formal organisational scales that drive all aspects of 
the operational NHS. Furthermore, the geodemographic framework was 
extended beyond merely considering health-harming lifestyles to include its 
application to chronic disease awareness in the form of diabetes and cancer 
screening, m oving into preventing some of the main contributors to diseases 
of comfort. The derived neighbourhood measures proved themselves to be 
both flexible and robust enough to be manipulated with a high degree of 
validity to produce secondary comparable measures of predicted health 
outcomes for two different organisational scales: the general practice and the 
larger areal unit of the PCT boundary.
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The remaining and final research objective of this thesis was to disseminate 
the developed framework and research knowledge into the public health 
setting; creating a potentially new source of professional knowledge by 
transferring research knowledge into professional knowledge. Chapter 9 
addressed this research objective. The success of realising this research 
objective was somewhat equivocal, but despite the ambiguity some important 
observations make a positive contribution to the research field. In a 
constantly changing policy led NHS, there is a considerable time-lag between 
policy being conceived, communicated, implemented and adopted on the 
ground by health practioners. Camden PCT was initially slow to take a 
proactive role in developing the new policy concepts linked to social 
m arketing and its associated campaigns meaning they were slow to adopt the 
geodemographic framework and its best practice. Despite this, the 
dissemination of the framework and knowledge carried out using a social 
interactionist approach was mindful of technology utilisation and its 
limitations and so its actual diffusion into the departm ent was certainly 
successful. The knowledge transfer was conducted in such a way that as 
within the PCT there is re-emergence of the recognition of the potential of GIS 
and geodemographics, led by another change in management, and these 
resources are again becoming widely recognised, so much so that staff are 
now in a position to pick up the professional knowledge transferred and 
build it up  themselves, simply because a suitable foundation was laid.
10.2 Reflection on the underlying research problem
In Chapter 4 where the research framework for the thesis was presented, the 
multi-faceted nature of the research domains was evident. Readings 
synthesised existing bodies of research across social marketing and social
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capital, health inequalities, geodemographics and health measurements. 
Readings around health inequalities and social marketing acknowledged the 
requirement for a more comprehensive determinant model to incorporate a 
population (or neighbourhood) approach to conceptualising patterns of 
health outcomes. The research developed in this thesis centred on the 
population sub-group by utilising geodemographic neighbourhood Types to 
conceptualise the socially similar neighbourhood and in turn calculate the 
disparate health outcomes most likely to be experienced by the resident 
population.
Enhancing the relative power of geodemographics by ascribing health 
characteristics as defined by operational and survey data builds local 
knowledge relating to the unique characteristics of a place. This means a 
place becomes more than an artificial construct or abstract form of reality.
The framework has contributed by providing some elements of the real 
context that is essential for understanding everyday communication, social 
exchange and decision-making, which are all fundamental aspects of social 
marketing. This will provide social marketers with the new opportunities for 
exploring, in extraordinary detail, the different micro-scale patterns of social 
and spatial representation.
The applications of the research to the exploration of differing outcomes 
associated w ith diseases of comfort irrefutably indicated the suitability of the 
neighbourhood as a practical scale for observing health-harming behaviours 
and the collective attributes of the population comprising that 
neighbourhood. An intrinsic notion behind social exchange is that it occurs at 
a local scale. The exchange of social and material resources as supported by 
social exchange theory, emphasises the interaction between hum ans 
occurring at small functional scales of social space. Social exchange was 
recognized as an important element of successful social marketing, and the
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application of a national classification of the population sub-groups enhanced 
by local- level data will in turn provide a much finer scale granularity of the 
local scale than made previously available. This makes a valuable 
contribution to social marketers research via the provision of detailed 
segmentations of patterns related to health variations that are most relevant 
to key current health issues. W ithout an evidence base such as the one 
provided by this research, social marketing campaigns would rely upon more 
formal scales of evidence provided by the organisational units of the NHS. 
These formal scales are far less representative of the social processes and 
social spaces of population sub-groups. For the purposes of social marketing 
this research has shown the most relevant scale for geographic enquiry is the 
neighbourhood which approximates homogenous population zones and their 
social spheres of influence.
10.3 Key achievements
Throughout the course of completing the research aims and objectives, a 
num ber of key achievements were realised that have central importance for 
evidence-based policy, strategy and decision making. The core chapters in 
section II were dedicated to developing and testing the alternative framework 
from the perspective of diseases of comfort. One key achievement was the 
overwhelming ability of geodemographics to differentiate local disparities in 
health for population sub-groups. Consequently, the geodemographic 
framework outlined and implemented in this research undoubtedly 
contributes to the exploration and prediction of local indicators of varying 
health needs and outcomes with real application and relevance to health 
practitioners. The use of the framework and measures that were developed 
play a substantial role in the building of a greater local knowledge of diverse 
communities, neighbourhoods and their health needs together with existing
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motivations and behaviours. Kotler and colleagues (Kotler et al., 2002, page 5) 
noted four objectives that successful social marketers wish their audience to 
achieve; accept a new behaviour, reject a potential behaviour, modify a 
current behaviour and abandon an old behaviour. The measures developed 
herein provided health professionals with relevant evidence with which to 
develop specific and imaginative campaigns which will by corollary 
empower their audiences to accomplish these behaviour goals. This approach 
can be related to the recent paradigm shift in health-care policy, whereby 
finite resources should be more efficiently managed and targeted at people 
with the greatest need, with services no longer targeted uniformly towards all 
the population due to corresponding inefficiencies in cost and resources and 
the premise of rationed health care services.
Moreover, the innovative use of both operational and survey data in this 
research contributes to the fields of health measurement, health inequalities 
research and social marketing. The combining of a national geodemographic 
classification with either national counts of hospital episodes data or counts 
acquired from national health surveys proved to be resourceful and effective 
in producing nationally and locally comparable measures of health outcomes 
and/or status. A notable innovation in the use of data was attained by using 
the annual H ealth Survey for England (HSE), which prior to this study had 
never before been combined with a national postcode unit classification; its 
use facilitated the exploration of the discriminatory power of 
geodemographics to identify predictors of local neighbourhood need related 
to lifestyle and diseases of comfort. Prior to this study, local indictors of 
health-harm ing behaviours such as obesity, drinking and smoking were not 
available at such fine scale granularity.
Often the HSE is written off because it could not provide specific local detail 
and the general caution of surrounding is representativeness of populations
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arising from its sampling frame methodology. Consequently, it was not seen 
by public health professionals as a useful or valid data source. The 
geodemographic framework and methodology presented in the first chapter 
of section II introduced a structure which can be readily applied to this type 
of data source. Firstly aggregating the survey counts by geodemographic 
Type and then transforming the survey counts so they are more reflective of 
the geodemographic distribution of England. This turned a frequently 
dismissed data source into a useful set of facts which were converted into 
information to assist local knowledge gathering relating to health-harming 
lifestyles.
One of the most original contributions and achievements of this research was 
conceived during the final discussion chapter of section II. Amidst the 
development of the geodemographic framework and its measures, it came to 
light that geodemographics may have the potential to conceptualise both the 
geographic and social space, both of which are fundamental to research in the 
health domain, and are a critical component of both the social determinant 
models of health inequalities. This was building on work previously 
conducted by Moon (1990) and Gatrell (1997) in the field of exploring social 
space and health geographies and new recognition of the potentialities of 
geodemographics in the field of sociology by Burrows and Gane (2006). The 
use of the neighbourhood as a sociological construct to represent functional 
scales of social spheres of influence gives geodemographics the edge over 
more conventional analysis of augmenting one or more Census variable with 
a deprivation indicator to explore social space. The limitations of which are 
confounded by data issues associated with utilising formal NHS 
organisational units. Geodemographics provide a framework which can 
em ulate differences in social representations, highlighting areas of social 
similarity and conversely dissimilarity. They assist the researcher by 
minimising the likelihood of interactions occurring between different
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neighbourhoods, an im portant conceptualisation when targeting new 
initiatives as it will maximise the likelihood of identifying the appropriate 
population sub-groups.
Geodemographics provided local representations of social similarity 
reflecting the distribution of neighbourhood Types. When social processes 
that are closely associated with social spaces and health status were combined 
with the unique geographical locations it was possible to visualise both the 
geographical and social space in parallel, this has not been achieved prior to 
this research. This provided a unique contribution to the research field, 
detailing an enriched picture of the local neighbourhood and the uniqueness 
of local places. The geodemographic neighbourhood provided the starting 
point for delving deeper into the exploration of the local social context.
Using the geodemographic variables provided in the classification it was 
possible to define sets of usable social resources (capitals) based on 
Bourdieu's (1984) work; this created a domain called social status. Health 
status was then defined using lifestyle, diseases and health outcome measures 
developed from the Health Survey for England and Hospital Episode data. A 
representation of Camden's social and geographical space for the health 
domain has great potential, beyond conventional representations of health 
inequalities, because the visually capture the emerging inequalities and 
highlight considerable differences in nearest neighbours by emphasising by 
social and health divides. In one respect this refutes the geographical notion 
that near objects/e vents are more related than those at a distance and 
highlights the complexity that arise from studying the details of local 
populations. This contributes to the field of social geography by indicating 
that health and social status can change dramatically over very small spatial 
distances and these can now be visually represented.
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10.4 implications for policy and practice
The uniqueness of London as a study area in the UK should not be 
understated, and the focus on Camden provided a looking glass into the 
complexity of exploring local health needs and outcomes within such a 
diverse metropolitan laboratory. The objective to develop professional 
knowledge relating to this research field principally set its policy direction 
from the beginning. To ensure the research fitted in with current policy 
objectives and to maintain its active contribution to future debates, it was 
essential develop a research strategy inline with the existing policy 
environment of the public health arena.
In 2004, the seminal Wanless review detailed the types of cost effectiveness 
action that could improve the health of the whole UK population and 
ultimately reduce health inequalities. The report went on to state the 
im portance of individuals taking ultimate responsibility for their own health, 
through the facilitation of appropriate support structures provided by health 
professionals and government alike.
The geodem ographic framework was developed using a num ber of 
applications completed as a series of case studies. The case studies selected 
had particular relevance to diseases of comfort and were chosen because of 
the underlying significance to current the public health debate and policy 
guided by the Wanless report. Diseases of comfort are mostly attributable to 
health-harm ing behaviours and lifestyles of individuals that are reinforced by 
their social networks and support. The framework developed in this thesis 
has the potential to directly contribute to providing an evidence-base around 
the types of different support structures that should be provided for at
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different scales of responsibility. It can advocate best practice for segmenting 
populations because, despite the recurring issues of ecological fallacy 
befitting all analysis of this type, as was seen in the case studies of Chapter 7, 
it was proven that the measures maintain their comparability whilst changing 
scale. The framework produced a series of measures that are adaptable to the 
scales of policy diffusion. As the scale of policy diffusion changes from local, 
regional to macro so does the type of health professional implementing such 
policy change from the local social marketers, health strategists right up to 
high level senior decision-makers. This research presented a scalable 
framework for the spatial diffusion of social marketing which has the 
potential inform the implementation of social health campaigns and 
interventions that are most relevant to social environments. In turn the 
framework provides policy makers with a new replicable view of health 
outcomes that could be used to stimulate community interaction with 
positive health behavioural changes.
At this point, there is one further noteworthy policy implication of the 
research which came to fruition in the discussion Chapter 8. A reoccurring 
observation developed from the data-driven health outcomes measures, 
developed in the course of section II, was the enriched detail they provided 
above and beyond traditional methodologies that utilised deprivation 
measures. If policy were to move away from the deprivation led approach, 
decisions m ade using a more comprehensive evidence specific to different 
types of diseases and their associated interventions, alternative mechanisms 
(policies) could be developed to deliver health services more specific and 
relevant for specific populations. The framework presented an enriched 
picture of local neighbourhood health needs extending beyond standard 
deprivation measures.
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There are practical implications for public health with regards to knowledge 
transfer, in so far as the research was successful at introducing, improving 
and increasing the understanding of geodemographic classifications and their 
analytical potentialities. The intranet resource, albeit technically simplistic, 
was implemented successfully and provides a simple yet interactive 
mechanism for viewing geodemographic distributions of health related 
disparities across neighbourhoods in Camden. It provides a portal for 
accessing knowledge for public health professional when the time is right and 
social marketing rises up the local priority agenda. The intranet website could 
be enhanced by extending the interface to consider web 2.0 geographies, 
utilising a Google Maps or Microsoft Live Local interface, such as the London 
Profiler application (w w w .londonprofiler.org), a Google maps tool interface 
for viewing public sector data. These new tools provide an interface where 
ease of use is tantam ount to functionality and disseminating the research 
results using a platform such as this may naturally improve usability and 
usage w ith significant implications for knowledge transfer.
10.5 Advantages and limitations
The research conducted was comprised of a series of considered steps with 
the prim ary aim to develop and explore an alternative framework for 
measuring and disseminating health outcome indicators of inequality, for use 
in social m arketing and public health interventions. A num ber of valid 
conclusions and contributions to the respective research fields have been 
identified and outlined in the previous sections. Furthermore, a number of 
advantages of this research can be identified. The usefulness of 
geodem ographic classifications for social marketing is greatly enhanced when 
they are enriched with relevant health data, as they then provide a specific 
detailed local view. This goes above and beyond the application of aggregate
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census data or deprivation measures to explore areas of inequality. This 
application is further improved by the annual updating of commercial 
geodemographic classifications with data to incorporate changes in 
population demographics. Ascribing the classifications with annually 
collected health data can provide longitudinal views of local health and 
changing populations, although this is primarily limited by data availability 
and validity. A further advantage of the methodology described in this 
research is the ability to create local predictors of health w ithout the need for 
manipulation of individual datasets. In a world where data confidentiality is 
of great public concern, this safeguards medical confidentiality and 
individual anonymity at the same time as producing measures that are useful 
and disease specific.
Despite the advantages and many achievements, the research is still subject to 
a num ber of constraints and limitations which can be classified into a number 
of different types; the inherent limitations of geodemographics both 
methodological and practical, ethical dimensions of using such classifications 
and limitations associated with data quality and availability, of which are 
discussed next.
Some of the inherent limitations of geodemographic classifications were 
discussed in the literature review, and by and large the limitations have been 
presented throughout this research and were topics for discussion in Chapter 
8. Firstly, the uncertainties introduced during the technical construction of 
each classification cannot be quantified. It is difficult to asses the robustness 
of the input data and the resultant classification. This is particularly true for 
commercial classifications, whereby it is not yet possible to adequately test 
them  for reliability and validity. This is because these types of tests are based 
on classical inference (Lee et al., 2005) and would require in-depth knowledge 
relating to the input variables and their associated weightings. Because the
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input data are such an unknown assumptions are made about quality of the 
data which are taken to be valid, but it is pragmatic to recognise the 
constraints. Ideally one would have liked to have access to the raw data to 
asses because any truism of the age old adage "rubbish in: rubbish out" 
(Longley et al, 2001 page 104). The release of open methodology for the 
publicly available output area geodemographic classification for 2001 Census 
data would enable its validity and reliability to be tested and is an area for 
future work.
The difficulties assessing the accuracy and validity of geodemographics could 
be overcome if there was a move away from stand alone geodemographics 
and a move towards bespoke classifications. Instead of a "one-size fits all" 
classification, bespoke classifications tailored to individual application 
domains would ensure data inputs are more suitable, the weightings of input 
variables could be specific to the problem be solved and data such as the HSE 
could be used to contribute to the classification and not simply be ascribed to 
the classification post development.
Secondly external uncertainties are caused by statistical aggregations; each 
classification commercial or open source produces statistical averages of 
clusters, bu t it is difficult to determine the extent to which they are a fair and 
true representation of the local population, how typical are the classifications? 
The limitations associated with producing averages are nothing new, and 
there are m any statistical measures available to indicate the variations in 
datasets. This also raises a fundamental question relating to accuracy 
dem ands for interventions. Without a true measure it of accuracy for the 
classifications it is difficult to determine the sensitivity of their applications, 
this has a num ber of implications. The first suggests that it is difficult to 
determ ine the differences in the averages at the scale of postcode or for the 
larger output area classifications, it would be useful to have confidence
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measure to attach to the profiles. An area of research certainly worth further 
exploration would be to consider the extent to which different communities 
can be recognised, how much do they differ from the average what is the 
impact of scale in this type of analysis? The second implication of the 
sensitivity of these classifications corresponds to the accuracy of working 
practices. It is a complex challenge social marketer's face. Marketing good 
health is not simple, and social marketers need to present messages without 
appearing to be big brother and being too intrusive and controlling, and yet 
at the same time positively engage with hard to reach communities. The 
demands for accurate information are implicit, because the wrong health 
message, communicated poorly to the wrong group could have longstanding 
consequences for social exchange. This raises the question of whether social 
marketers can work with the same sensitivity thresholds as commercial 
marketers. The research made some effort to consider the sensitivity of the 
classification in chapter 8, but it is certainly an area w orth exploring in greater 
detail in the future.
The third type of uncertainty introduced to this type of analysis occurs when 
geodemographic typologies are applied to other operational datasets, such as 
the HSE data. Geodemographic attributes are ascribed to the survey 
responders. In this instance a survey with coverage for England was adjoined 
to a classification based on national (England, Scotland and Wales) 
characteristics. Uncertainties are introduced because one cannot corroborate 
the sensitivity of the national classification with the population for England. 
This type of uncertainty can be further extrapolated to the local level, to 
question w hether the uniqueness of demographic population sub-groups in 
London can be summarised using classification produced to represent 
national characteristics One possible solution to this type of uncertainty 
w ould be to create a unique geodemographic classification using the survey 
data as the input data, the dependency on this would link back to validity of
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the sampling frame for the survey, the representativeness of its respondents 
and the accessibility to the raw data.
Alongside these inbuilt uncertainties that researchers and practitioners 
encounter when using geodemographics are some more traditional 
limitations that are inherent to all current geodemographic classifications. 
Currently these types of datasets only provide a picture at one point in time. 
As they are only a snapshot of the time at the point in which the data were 
collected, data producers of classifications such as Experian (Mosaic) and 
CACI (Acorn) attempt to ameliorate this by enhancing common census data 
with other publicly and privately collected data. The types of datasets they 
use are public datasets including county court judgements, company 
shareholders information or private market research surveys which contain 
survey questions commissioned by large commercial chains (e.g. Tesco). This 
added data means datasets are more current than if only built on Census data 
(such as the O utput Area classification); they are updated and commercially 
released annually or bi-annually. Whilst this means the current state of affairs 
m ay be know n about a local area, there is still no historical analysis, they 
cannot be used to truly determine how a neighbourhood has changed.
In the case of social marketing this limitation is not inhibitive to their practice. 
Social m arketers are concerned with changing behaviours of the population 
in the present day, in the similar ways as commercial marketers are, this is 
because it is likely they will be less involved with the historical elements of 
social change. They would be concerned with the historical life-course of their 
local populations, i.e. where populations grew-up as these factors are also 
relevant to social determinant models of health inequalities (Marmot and 
Wilkinson, 2004; Dahlgren and Whitehead, 1991; Bartley, 2004 and Dorling et 
al, 2007). If such factors could be incorporated into geodemographic
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classification it would provide a very useful addition to understanding local 
populations and is another are that would be useful for future development.
The other inherent limitation of geodemographics has been discussed in great 
detail in both the literature review and Chapter 8. Using any geodemographic 
classifications the researcher has to be aware of the emergence of the 
ecological fallacy, which occurs in two ways. Firstly, the classification itself is 
an ecological construct, but because it is based on social similarity and 
proximity one can surmise that it is more effective than classifications that are 
constructed for arbitrary administrative units. Secondly, the ecological fallacy 
manifests itself when inferences about individuals are made from the group 
averages of the neighbourhood. This is problematic in the traditional sense, 
and is a longstanding recurring inaccuracy observed by data analysts. 
Although, it can be argued that it is unrealistic for social marketers to set out 
reach every different type of individual on every street because it would be 
too time consuming, inefficient and costly. Thus within the realm of 
developing measures for social marketing it is satisfactory to use 
neighbourhood averages alongside the acceptance of the limitations 
presented by the ecological fallacy.
The ethical dimension of geodemographic classifications are not often talked 
about by geodemographers, but it does present another limitation of this 
research, bu t at the same time introduces an interesting challenge for future 
research development. The descriptors used in neighbourhood Types and 
Groups were created in isolation to the communities they are summarising. 
This m eans as descriptors they can be perceived as being highly subjective 
and the local communities do not actually see themselves as one type of 
another -  the same can be said for deprivation measures. Do people living in 
"deprived areas" consider themselves deprived? And what is the effect of 
labelling people as such? The uses of such classifications presents ethical
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considerations because the visual representations made publicly available 
could lead to the stigmatisation of certain communities in society.
The final type of limitation with an ethical dimension arises from the 
confidentiality constraints associated with using data pertaining to human 
subjects, but is not restricted to this research and is experienced by all types of 
data analysis. Issues of small datasets are common and can adversely impact 
the metrics that are developed or expose an individual's identity. In this 
research it was possible to minimise the effects of small numbers by grouping 
survey data for a num ber of years, and as seen in the instance of the breast 
screening case study data was analysed using the neighbourhood Group and 
not Type. Geodemographic classifications facilitate the gathering of 
information relating to social space w ithout compromising an individuals 
right to data protection or medical confidentiality.
10.6 Thoughts and future directions
A num ber of limitations were identified throughout the research; some linked 
to this research in particular and other wider constraints applicable to the 
wider geodemographic research field. These limitations have great potential 
for further research development and by identifying and acknowledging 
these limitations it is possible to envisage which future developments can 
contribute positively to the fields of geodemographics, social marketing and 
public health.
On the whole the research conducted using the case studies approach 
throughout section III presented an exploratory approach to investigating the 
local population distributions of predicted differences in health outcomes and 
by corollary their differing health status. One area of work with significant
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potential to contribute to social marketing and public health might arise from 
developing the exploratory analysis even further. Measures of spatial 
autocorrelation essentially measure the tendency of similar values (assigned 
to locations) to cluster in the spatial domain (Goodchild, 1986) and using such 
measures would be a useful extension to the geographical analysis presented 
in section III. Local indictors of spatial autocorrelation such as the LISA 
statistic (Anselin, 1995) would be useful to measure the extent of local 
clustering of health outcomes of similar neighbourhoods. Neighbourhoods 
that exhibit strong positive spatial autocorrelation would inform social 
marketers of where interventions could naturally be clustered together, 
making the process even more efficient. It would be useful to expand the 
exploratory framework into and explanatory model to investigate why health 
outcomes vary across population sub-groups.
The development of the discussion of scale in health geographies was 
initiated in this thesis and the application of geodemographic indicators to 
different scales was considered. It would be appropriate to broaden the 
discussion and analysis of scale in health geographies to consider local 
patterns and differences exhibited in the local structure within the context of 
the influences and interactions between these local structures and the global 
picture. Furthermore, there is potential for more exploration of the 
relationships and interactions within the local structure of neighbourhood 
social similarity and differences of locational proximity.
Although from the research carried out here it seems that prior to any 
detailed exploratory framework, it would be pertinent to review the 
limitations of geodemographic classifications that have been identified and 
develop this area of research first. The following questions extend the current 
thinking and the limitations relating to geodemographics from a
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methodological, ethical and application view point, and present them as 
possible future research questions.
• Can the life-course of populations be incorporated into such 
classifications?
The life-course of people can be a contributor to social inequalities in health 
(Marmot and Wilkinson, 2004). Knowing factors such as childhood exposure 
to good nutrition, medical services, immunisations, education and pollution 
are important for understanding how health outcomes may be determined at 
later stages in life. Thus, research into data availability or how appropriate 
types of data are /could be collected and their subsequent inclusion in 
geodemographic classifications would enhance their application in the health 
sector.
• How can geodemographic classifications be developed to account for 
time-series data used to show historical and social change in local 
populations?
• Is it possible to have a dynamic geodemographic classification? 
Websites such as the intranet site developed in the course of this research 
have the potential to make available time series data alongside the 
neighbourhood characteristics, hospital episode data and general practice 
data, this would go some way to provide a time-series analysis in the short 
term. Although, neighbourhoods are not static, they are undergoing constant 
change. Moreover, different neighbourhoods are experiencing regeneration or 
decline at the same time. If geodemographic classifications could show the 
changing pattern of social change over time, they could contribute 
significantly to the social policy and social geography research agendas.
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• How can current geodemographic classifications incorporate health 
data as input variables rather than simply ascribing the health 
characteristics to existing Types?
It is fair to say that geodemographics provide a more sophisticated approach 
to population discrimination than IMD and other crude health indictors. The 
work presented in this thesis suggests that geodemographics work better 
across the entire social spectrum, this is likely to be because they include a 
much wider range of more direct indicators of income/wealth. With respect to 
variable composition, the nature of variable standardisation and the weights 
assigned to the component variables most commercial geodemographic 
classifications can be described as black box. More discussion is required on 
whether the melange of variables that are deemed suitable for discriminating 
consumption of private goods are actually appropriate for modelling 
attitudes to service provision, uptake or health behaviour. To supplement the 
geodemographic classification the coding of the health surveys and analysis 
conducted in this research is both a practical and useful approach to 
leveraging the richness of geodemographic profiling for the health sector. In 
the future research should begin to address the development of bespoke 
classifications in order to improve the prediction of future health outcomes.
The current one-size fit all applications view to geodemographic 
classifications is evident, but tailor made classifications for health would 
provide social marketers with a more enriched picture of the health of their 
local population and has the potential to greatly enhance the efficiency of 
campaigns, because the segmentation would be even more specific. With 
respect to bespoke classifications there are a number of prospects. First, CACI 
have developed Health ACORN as a sector specific geodemographic 
classifier but it is still somewhat of a black box; or second, there is potential to 
rework the OAC classification or other existing classifications in order to 
accommodate endogenous health data.
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Over the recent decades, there has been substantial background development 
in the power of computer processing, the volumes of both geographic and 
socio-economic data and the ease at which it is made available (Batty, 2006; 
Longley et al, 2005). As such the feasibility of assembling relevant datasets 
and conducting cluster analysis for specific application domains is a realistic 
option.
• To what extent can the accuracy and validity of such classifications be 
tested and made publicly available?
The research described in the thesis went some way to exploring how the 
accuracy and validity of the classifications and is a starting point for further 
development. It is a relevant research topic because the error margins that are 
acceptable to commercial marketers may be much wider than those open to 
social marketers and indeed if classifications are extended to public service 
resource allocation than it is a fundamental question that needs to, but has 
not yet been adequately addressed.
• How representative are geodemographics of real communities?
All of these questions relate to the methodological and ethical dimension of 
geodemographics. In Chapter 8, the Simpson's dissimilarity index was 
calculated on the HSE variables relating to social class cross-referenced with 
the neighbourhood Types. The research showed there was actually a lot of 
dissimilarity in the response counts for different social class within individual 
neighbourhood Types. This type of analysis could be carried out using more 
surveys (such as the British Crime Survey, General Household Survey) and 
available datasets to truly understand the levels of homogeneity with each 
neighbourhood Type. In the absence of other validity and accuracy measures 
this has potential to provide a suitable proxy estimate for understanding the 
actual representativeness of such classifications.
Page 412 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
• What do real communities think of how they are defined?
• Can geodemographics classifications be developed ethically to 
prevent stigmatisation of local communities?
Geodemographic classification can be considered as a data-driven approach 
to understanding local need and social space. As yet no research has been 
carried out to understand the implications of describing people in such ways. 
There has been little research into understanding w hat real communities 
think of how they are defined, although Longley and Singleton (2008) have 
gone some way by gathering user feedback from the E-society classification. 
More research is necessary to view how real people consider their definitions. 
It could prove interesting from a sociological perspective to explore how 
people feel about this data-driven approach to defining them? Furthermore, 
communities could provide local knowledge which may enhance future 
classifications. A similar question relates to the ethical implications of these 
classifications. A report by the Joseph Rowntree Foundation in 2005 
(Burrows, 2005) made reference to the new genre of neighbourhood 
information websites and their potential to widen the gap between rich and 
poor. Likewise the use of geodemographic classifications may lead to 
stigmatisation of communities and reinforce social exclusion and 
marginalisation.
At the beginning of this thesis the research set out to explore and substantiate 
the development of a geodemographic framework for social marketing. In 
doing so it was possible to identification and carry out explorative 
geographical analysis to investigate the spatial distributions of 
geodemographic measures associated to lifestyle choices and diseases of 
comfort. As a result the research successfully developed this framework for 
identifying potential neighbourhoods most likely to be at risk from poor 
health outcomes and status. In turn this provided a useful and visually
Page 413 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
powerful means for highlighting neighbourhood variation in likely health 
outcomes leading to a publicly accessible means of describing the health 
trajectories of small localities to explore how lifestyle may be represented 
using geodemographic indicators. The thesis presents a new alternative 
framework using geodemographics to advance an intelligence led solution 
for social marketing campaigns.
10.7 Final thought
This thesis has started the process of developing a geodemographic 
framework that can be applied to real world social marketing application, 
investigating the linkages between Geodemographic, public health and social 
marketing research. This is a growing area, with social marketing forging its 
way into the public policy arena and public health agenda. With public health 
practitioners slowly recognising the importance of efficiency, effectiveness 
and tailoring interventions to reach specific community groups, the area can 
continue to grow stimulated by new methods, frameworks and processes. 
Furthermore the growth in the area is irrefutable, and is set to continue with 
companies such as Dr. Foster working in partnership with the NHS 
Information Centre, to develop best practice for the social marketing process 
across a range of services and preventative medicine (Farr, W ardlow and 
Jones, 2008 forthcoming). The need for academic attention to focus of the 
validity, scalability and accuracy of geodemographic classification together 
with a framework for practical applications and informed geographical 
research was dem onstrated in throughout this thesis. It is hoped that such 
research will continue in the near future, due to its important implications for 
the fields of social marketing, public health and geodemographics.
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Appendix A
Geodemographic G roup/Type2
Group A -  Career professionals living in sought after 
locations (Symbols of Success)
People are well set in their careers and their incomes have risen far 
into upper income tax ranges. Some work for large corporations in 
senior management positions; some hold respected roles in 
professional practices; others have built successful enterprises with 
their own commercial acumen.
These are people with busy and complex family lives. Their children 
are now less time consuming, with more independent lifestyles, but 
with leisure interests that are likely to be more expensive. This group 
is mostly white British but is likely to contain significant Jewish, 
European, Chinese and Indian minorities.
Type o f H ouse
_ -■ ■ -  *
Type A01 - Financially successful people living in smart flats in cosmopolitan inner city 
locations
Type A02 - Highly educated senior professionals, many working in the media, politics and law
Type A03 - Successful managers living in very large houses in outer suburban locations
Group B -  Younger families living in newer homes (Happy 
Families)
2 All group descriptions taken from : http://www.business- 
strateqies.co.uk/Content.asp?ArticlelD=566, last viewed 19th May 2005
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G eo d em o g rap h ic  G ro u p /T y p e 2 T y p e  o f  H o u se
People whose focus is on career, home and family. They are mostly 
young couples, married or living with their partner, raising pre­
school and school-age children. This group's educational attainment 
has enabled them to secure positions in large organisations in either 
the private or the public sector, with the prospect of future career 
advancement.
Type B08 - Families and singles living in developments built since 2001
Group D -  Close-knit, inner city and manufacturing town 
communities ( Ties of the Community)
People live in very established, rather old-fashioned communities. 
Traditionally, people in this group married young and had manual 
jobs in industries such as docks and mines. Today, this group has a 
younger than average population; many are married or cohabiting 
and bringing up young children. Social support networks are strong, 
with friends and relations nearby.
Type D26 - Communities of lowly paid factory workers, many of them of South Asian descent
Type D27 - Inner city terraced houses attracting second generation Londoners from diverse 
communities
Group E -  Educated, young, single people living in areas of 
transient populations (Urban Intelligence)
Urban Intelligence people are young, well educated and open to new 
ideas and influences. They are cosmopolitan in their tastes and liberal 
in their social attitudes. Few have children. Many are in further 
education while others are moving into full-time employment. Most 
do not feel ready to make permanent commitments, whether to 
partners, professions or to specific employers. As higher education 
has become internationalised, the Urban Intelligence group has 
acquired many foreign-born residents, which further encourages 
ethnic and cultural variety.
Type E28 - Neighbourhoods with transient singles living in multiply occupied large old 
houses
Type E29 - Economically successful singles, many living in small inner London flats
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Geodemographic G roup/Type2 Type o f H ouse
Type E30 - Young professionals and their families who have 'gentrified' older terraces in inner 
London
Type E32 - Singles and childless couples in small units in newly built private estates outside 
London
Type E33 - Older neighbourhoods increasingly taken over by short term student renters
Type E34 - Halls of residence and other buildings occupied mostly by students
Group F - People living in social housing with uncertain em ploym ent in deprived 
areas (Welfare Borderline)
People struggling to achieve the material and personal 
rewards that are assumed to be open to all in an affluent 
society. Few hold down rewarding or well-paid jobs; most 
rely on the council for their accommodation and on state 
benefits to fund bare essentials.
There are high levels of social deprivation in these 
neighbourhoods. Many tenants are in menial, low-paid jobs 
and many children live in single-parent families or in transient 
family formations. In London, a high proportion of this group 
are of Caribbean or Bangladeshi descent, or have recently 
arrived in the country as asylum seekers.
Type F35 - Young people renting hard to let social housing often in disadvantaged inner city 
locations
Type F36 - High density social housing, mostly in inner London, with high levels of diversity
Type F38 - Singles, childless couples and older people living in high rise social housing
Type F39 - Older people living in crowded apartments in high density social housing
Type F40 - Older tenements of small private flats often occupied by highly disadvantaged 
individuals
Group I -  Older people living in social housing w ith high care needs (Twilight 
Subsistence)
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G eo d em o g rap h ic  G ro u p /T y p e 2
People have reached the late stage in previously independent lives 
and now require the support of housing and social services 
departments. Most rely entirely on state benefits for their income. 
They either rent their homes from the public sector, rather than 
owning, or use local authority rather than private care homes. This 
reflects their low levels of savings and incomes; most do not hold any 
equity, either in their homes or in financial investments, and their 
incomes are likely to be restricted to the basic state pension 
supplemented by other welfare benefit payments.
T y p e  o f  H o u se
Type 148 - People reliant on state pensions living in small council and housing association flats
Type 149 - Low income older couples renting low rise social housing in industrial regions
Type 150 - Older people receiving care in homes or sheltered accommodation
Group J - Grey Perspectives
People are retired but still independent, with time on their hands and 
in reasonably good health. They own and run their own homes and 
are financially independent.
Type J51 -  Elderly people with independent means who have moved to modest apartments
Type J52 -  Well-educated couples and older people in privately owned flats or town houses
Page 434 of 436
Catherine-Emma Jones: Modelling health related behaviours using geodemographics
Appendix B
NHS
North Central London 
Research Consortium
 
Research Operations Unit 
E-mail  
Phone  
Fax 
Febnw y 16* 2000
Mr Pablo Mateos & Mrs Catherine Jones
R&0 Associates -  Pubbc Health intOigence Team
Dear Mr Mateos & Mrs Catherine Jones,
ftEC Ref: Q 5/Q 0511/130
Trrte; Knowledge Transfer Partnership - Seodemographics in Public Health
I cm pleased to note that the Local Research Ethics Committee has informed us that there are 
no ethical reasons why your study should not proceed.
Projects ore registered with the North Central London Research Consortium if they utilise 
patients, s ta ff, records, facilities or other resources of Camden Primary Care Trust, Islington 
Primary Care Trust, the Camden <4 Islington Mental Health and Social Care Trust. Barnet Primary 
Care Trust, Enfield Primary Care Trust or Haringey Teaching Primary Care Trust.
The Camden Primary Care Trust therefore grants approval to begin research based on the 
proposal reviewed by the ethics committee and subject to any conditions se t out in their letter 
of 29* December 2005. Should you fail to adhere to these conditions or deviate from the 
protocol reviewed by the ethics committee, then this approval would become void. The approval 
is also subject to your consent for information to be extracted from your project registration 
form for inclusion in NHS project registration/management databases and, where appropriate, 
the National Research Register and the UCL CUnicol Research Network register.
Permission to conduct research is also conditional on the research being conducted in accordance 
with the Department of Health Research Governance Framework for Health end Social Care:
• Appendix A to this letter outlines responsibilities o f principal investigators.
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• Appendix B details the research governance responsibilities for other researchers. I t  
also outlines the duties of all researchers under the Health and Safety at Work Act 
1974. Principal investigators should disseminate th e  contents of Appendix B to all those  
in their research teams.
Further information on the research governance framework for health and social care can be 
found on the DH web pages at http://www.doh.oov.uk/research/
S ta ff working within trusts covered by the research consortium can also find the information on 
the Trust Intranet.
Researchers are also reminded that personally identifiable information on living persons must be 
collected, stored, processed and disclosed in accordance with the Data Protection Act 1998.
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